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Roughening Burr Stones. Heating the Grain in Rotary Heaters. 





The Roller Mills Making “ Patent” Flour. 
HOW BREADSTUFFS ARE MADE IN QUANTITY, 


FLOUR MILLING AS CONTUCTED IN THE LARGEST MILLS IN THE WORLD. CAPACITY, 30,000 BARRELS A DAY.—{See page 176.) 
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SALT WATER FIRE PROTECTION FOR NEW YORK 
OITY. 

Irreparable as is the loss occasioned by such disas- 
ters as the theatre fire at Chicago, and the recent con- 
flagration at Baltimore, it is probable that the ultimate 
benefit to the general public far exceeds the local 
blotting out of life and destruction of property, great 
as it may be—and to thie extent, if the sufferers can 
be so philosophical as to see it that way, they are pay- 
ing the price for an enormous, never-ending benefit to 
humanity at large. The great theatre fire resulted in 
an immediate and sweeping investigation of theatre 
conditions, not merely throughout the United States, but, 
as we now learn, in every country in which adequate 
protection had not already been made against theatre 
fires. And now the aftermath of the Baltimore fire is 
seen in the widespread investigation which is being 
made to ascertain how far other great cities are ex- 
posed to the danger of a similar sweeping conflagra- 
tion, should a fire once get a thorough hold in a con- 
gested district. Already there is, even among conserva- 
tive engineers, a doubt as to the ability of fireproof 
buildings to act as fire screens, and protect the bunild- 
ings that are to leeward of them from the onrush of a 
big city fire, driven by a gale of wind. It is also gener- 
ally accepted that in the present state of our fire-fight- 
ing apparatus, the security of New York depends en- 
tirely upon the ability of our very efficient fire depart- 
ment to smother a fire before it becomes a conflagra- 
tion; and the conviction is growing that, should a con- 
junction of unfavorable circumstances, such as a heavy 
fall of snow, a fire in a congested district of old butid- 
inga, and a sweeping gale occur, rendering it impossi- 
ble for our fire department to smother a fire at the 
outset, it might easily grow tw an extent which would 
render even our admirable New York city force help- 
less to stop it. Hence the need for some auxiliary 
system of fire protection, by which it would be pos- 
sible to flood a threatened district with an immense 
volume of water. 

The-system that is finding the most favor is one 
that has been frequently proposed in past years for 
installation in New York city. But in this, as in 
many other advanced municipal improvements, while 
New York has been talking, the provincial cities have 
been acting, and Philadelphia is to-day equipped with 
a system of salt-water mains and powerful pumping 
plants, by which water may be drawn from the Dela- 
‘ware and delivered in great volume and under high 
pressure at a fire in any part of the principal business 
sections of the city. Cleveland also has a similar in- 
staliation. Here in New York, the configuration of 
Manhattan Island is extremely favorable to the instal- 
lation of such a system, and we are much pleased to 
see that our very wide-awake and capable Mayor has 
added to the many excellent suggestions that he has 
made in the few weeks of his term of office, by writing 
a strong letter to the Fire and Water Commissioners 
and the Board of Fire Underwriters, recommending 
that a system of mains be laid through the streets of 
the downtown portion of the city, and that separate 
pumping stations be established, thereby giving the 
eity an entirely new and powerful supply of fire-fight- 
ing apparatus independent of the present city water 
supply. There is much to be said in favor of the plan. 
a'though the average citizen may well gasp at the con- 
templation of the widespread tearing up of the streets 
which will be involved in carrying out such a scheme. 
If Mayor McClellan’s suggestion be acted upon, the 
work should not be started until the plans are thor- 
oughly matured, and it should then be rushed through 
with aj the expedition that unlimited capital and men 
can secure. 
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THE PROPOSED NAVAL AFPROPRIATION, 
To everyone who is at 41) familiar with the present 
trend of events in the design of ships of war. the char- 
ee Ae eines oer navy which are proposed 
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by the Naval Affairs Committee will be in every way 
satisfactory. There was a division of opinion in the 
committee as to whether the proposed increase should 
include a considerable tonnage of fast unprotected 
cruisers, or less of these and more vessels of the bat- 
tleship and armored cruiser class. We are gratified 
to see that the advocates of armored ships prevailed, 
and that it is proposed to increase our navy by one 
first-class battleship of 16,000 tons, to cost $7,775,000; 
two first-class armored cruisers of 14,500 tons, each 
to cost $6,505,000; and three scout cruisers of not over 
3,750 tons displacement, each to cost $2,200,000, and 
two colliers to cost each $1,250,000. Of the total 
tonnage of warships thus proposed of 56,000 tons, four- 
fifths will be heavily armed and armored vessels capa- 
ble of taking their place in the front line of a fleet 
engagement. This is as it should be. We have long 
believed that one ton of displacement in a battleship 
or heavily armed and armored cruiser is worth 
more as a determining factor in the issues of war 
than many tons in unprotected vessels of the cruiser 
and scout class. It takes but a glance at the list of 
ships now built and building for the United States 
navy, to see that we are relatively very strong in ar- 
mored vessels. Thus, out of a total tonnage built and 
building of 616,275 tons, 496,000 tons, or over two- 
thirds, consists of armored vessels, of which more 
than sixty per cent are first-class battleships. 

The new battleship, which will be a sister to the 
“Louisiana” and “Connecticut,” will be one of the 
largest ships in the world, displacing 16,000 tons. She 
will have the American characteristic of carrying a 
heavier battery than any vessel afloat, not even ex- 
cluding the 16,350-ton British battleships of the “King 
Edward VII.” defense she will rely upon 
an ll-inch waterline belt, a 4'4-inch protective deck, 
10 inches of steel on the heavy gun positions, and a 
broadside protection of 7 inches of steel carried from 
the main be't up to the main deck. She will mount 
four 12-inch, eight 8-inch, twelve 7-inch, twenty 3-inch, 
and twenty-eight smaller guns. This ship will be con- 
siderably the most powerful fighting unit afloat. 
Equally effective in the armored cruiser class will be 
two new vessels of the “Tennessee” type, of 14,500 tons 
displacement and 22 knots speed, with a 6-inch waterline 
belt, and 9-inch and 5-inch protection for the gun posi- 
tions, carrying four 10-inch, 6-inch, twenty- 
two 3-inch, and twenty-four smaller guns. If the 5 
inches of side and battery armor had only been 6 or 
7 inches in thickness, these ships with their four 10- 
inch guns in the main battery, would be as much entl- 
tled to rank as battleships as do the three vessels of 
the “Pobieda” class in the Russian navy. 

The cruiser scouts will probably be of the new class 
of boats which was introduced by the “Novik” of the 
Russian navy, a 3,000-ton scout of 26 knots speed, car- 
rying half a dozen 4.7-inch guns. The “Novik” has 
been termed the destroyer of destroyers, in recognition 
of her supposed ability to run down and sink torpedo- 
boat destroyers. She showed up rather ingloriously 
at her first opportunity, which occurred recently at 
Port Arthur, for she was among the vessels disabled 
in that engagement. The two colliers which it is pro- 
posed to build are a type of vessel that is recognized 
as absolutely essential to the proper mobility of a 
modern fleet. They are really floating coaling sta- 
tions, and we look to see a great development of this 
type in the future. 
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ELECTRICITY IN MINES. 

The departmental committee appointed by the British 
government to investigate into the subject of the 
utilization of electricity in mines for the purpose of 
promoting precautionary and safety regulations con- 
cerning the same has issued its report. In this, the 
committee realize the extent to which electricity will be 
used in mining, and they favor the alternating current 
as being the best adapted to the work. They point out 
the greater safety attending the use of electricity if 
controlled. Concerning the potential of the 
current employed, they suggest 650 volts as the maxi- 
mum at the face, but higher voltage in other parts 
of the mine. The necessity of a first-class installation 
is emphasized, and they state that electrical power 
must always be regarded as a powerful danger, and 
the current switched off and all subterranean machin- 
ery instantly stopped upon the slightest detection of 
gas, to prevent the possibility of explosions, accidents, 
and so forth, by short circuits, etc. 

The general principles governing installations of 
electricity in mines which the committee suggest are 
as follows: (1) That explosives should always be 
treated as a source of potential danger. (2) That ex- 
plosives and all apparatus connected with their use 
should be of thoroughly good character, and that all 
of bad quality should be immediately discarded. (3) 
That the handling of explosives should be limited to 
competent persons. (4) That in the case of danger 
from the presence of gas, precautions should be taken 
to insure thorough ventilation in order to remove the 
source of danger, and that no shot should be fired 
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until all gas has been removed. Though we do not 
wish to imply that the risks attendant on the use of 
electricity where an installation is properly put in in 
the first place, and maintained in good order, are com- 
parable to those which are and must be attendant on 
the use of explosives, at the same time we cannot shut 
our eyes to the fact that if an installation is not of 
thoroughly good quality and also maintained in a 
state of efficiency, it must add one more to the sey- 
eral dangers which it is the lot of the miner to face 
in his daily occupation. To follow out the above anal- 
ogy, we think the general principles which should goy- 
ern the employment of electricity in mines are as fol- 
lows: (1) The electric plant should always be treat- 
ed as a source of potential danger. (2) The plant in 
the first instance should be of thoroughly good qual- 
ity, and so designed as to insure immunity from 
danger of shock or fire, and periodical tests should 
be made to see that this state of efficiency is being 
maintained. (3) All electrical apparatus should be 
under charge of competent persons. (4) All electrical 
apparatus which may be used when there is a possi- 
bility of danger arising from the presence of gas 
should be so inclosed as to prevent such gas being 
fired by sparking of the apparatus. 

With regard to cables, there are special rules for 
guarding against the introduction of water within the 
insulating material in damp places; also for the sub- 
stantial fixing of cables in shafts and for special pro- 
tection where the cables in underground roads cannot 
be fixed at least a foot beyond the reach of any tub 
or tram. Cables, when suspended, are to be so fixed 
that in the event of a fall they will break away with- 
out damaging themselves, and trailing cables for port- 
able machines are to be heavily insulated and ar- 
mored. A coal-cutting motor is not to be kept contin- 
uous!y at work beyond a maximum time, to be fixed 
in writing by the superintendent. Current supplied 
for use on trolley wires with an uninsulated return 
is to be generated separately and not taken from lines 
used for any other purpose. Provision is made for the 
guarding of arc lamps against the possibility of ig- 
nited carbon falling. Arc lamps are not to be used 
when there is dangerous coal-dust. Vacuum lamps 
alone may be used, inclosed in gas-tight fittings. 
There is also provision for the supply of safety lamps 
in case of failure of the light. One section deals with 
shot-firing. The cable is in no case to be less than 
25 yards long and the handle or plug of the firing ap- 
paratus is to be detached when not in use. Lighting 
and power cables are not to be used for firing shots 
except with the provision of special locked boxes for 
the firing plug or button. 
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EMISSION OF N-RAYS BY THE HUMAN BODY, 
ESPECIALLY THE MUSCLES AND NERVES. 

M. Charpentier’s discovery that the nerve centers 
and muscles of the human body give off a special kind 
of radiation has already been discussed in last week’s 
issue. A few additional details have been sent to us by 
our Paris correspondent, which go to supplement what 
has thus far been published. Whatever may be the 
ultimate bearing of the discovery, the facts alone are 
of value, and further progress in investigating these 
phenomena will be watched with interest. The expert- 
menter presents an account of his first work at a re- 
cent meeting of the Academie des Sciences. 

While repeating in his laboratory some of M. Blond- 
lot’s experiments on the production and effects of the 
N-rays, M. Charpentier had occasion to observe a series 
of new phenomena which seemed to have considerable 
importance from a physiological standpoint. One of 
the most convenient methods of observing the N-rays 
is to receive them in the dark upon a phosphorescent 
substance of small luminosity, and the rays show 
themselves by increasing the light given off by the 
body. Fluorescent substances answer very well for the 
test screens, and one of the best methods is to use a 
platino-cyanide of barium screen whose luminous in- 
tensity is regulated by a radium salt covered with black 
paper and placed at a variable distance. The rays 
from the radium thus excite the screen and make it 
more or less brilliant. Such a screen then serves to 
reveal the presence of the N-rays by increasing in 
brightness when the latter are allowed to fall upon it. 

The phosphorescent or fluorescent screen is found to 
increase in brightness when it is brought near the 
The effect is strongest in the neighbor- 
hood of the muscles and nerves. Contracting the 
muscle heightens the effect. In the case of nerves or 
nerve centers, the phenomenon is shown more clearly 
as the degree of working of the nerve or center in- 
creases. In this way the presence of a surface nerve 
can be recognized and the path of the nerve can even 
be followed by exploring it with the test body. These 
effects are not only observed on contact with the skin, 
but can be perceived at a distance. The action takes 
place through substances which are transparent for 
the N-rays (aluminium, paper, or glass), and it is 
stopped by screens which are opaque for the rays, such 


human body 
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The effect is not due to an in- 


the neighborhood of the skin, 


as lead or wet paper 
crease of temperature in 
as it keeps up 
interposed 


aluminium or 
air), 


when several sheets of 


paper are (separated by layers of 
and thus screen off the heat. 

The rays given off by the body are reflected and re- 
fracted like the N-rays, and M. Charpentier was able 
to produce foci, which were indicated by the maximum 
The index of re 


that of the 


by means of glass lenses. 


the 


brightness 
fraction of seems to be near 
N-rays. 

It may be thought the body only receives and 
the the like the 
Blondlot exposed to the sun. But after re- 


darkness, the 


rays 


that 


stores up during day, bodies 


which M 
maining 
phenomena showed themselves as usual. 


rays 


for nine hours in complete 


The remarkable fact seems to be demonstrated that 
the human body gives off the N-rays. It 
of the organism whose activity is the strongest which 
These phenomena 


is the tissues 


emit the rays in the greatest degree. 
seem to be of capital importance in studying nervous 
action especially, as the nerves or brain are now found 
to exert an action on the exterior which remained un- 
known up to the present. 

One the effect of the 
muscles is that the area of the heart can be defined by 
As this 


is con- 


striking experiment as to 
exploring the region with a small test-screen 

its effect 
is moved 


great 
When the small 


organ is in muscular activity, 


siderable. luminous screen 
about the surface of the body in the region of the heart, 
the outline of this organ and its surface are manifested 
by the Similar experiments 
are now being carried on with the brain and the rest of 
the with 


variations in brightness. 


the nervous system, and results are awaited 
interest 
+ 
FLEETS IN THE FAR EAST—AN ENGLISH REVIEW OF 
THE POSITION OF RUSSIA AND JAPAN. 
BY ARCHIBALD &. HURD, OF LONDON, ENGLAND. 

It has not yet been realized seemingly by the world 
that Russia in the 
be essentially an Asiatic rather than a European pow- 
er and that Arthur and Dalny will be her front 
doors and not, as was at one time supposed, her back 


immediate future is determined to 


Port 


She is turning her face toward the sun, which 
Europe, and her 


doors 


has denied to her hitherto in 


energies will be directed increasingly to the exploita 


been 
tion of the slice of China which she has secured and 
be accepted as certain that, unless it be 
will 

Plans 


which it may 


wrested from her by Japan, she give up under 


no threats by whomsoever made. which have 


been unfolding for several years past and have swal- 


lowed up several hundred millions sterling depend 


upon the ability of the Muscovite power to retain her 
until the 
to throw 


moment comes 


off all reserve 


nominal hold on Manchuria 


when she feels strong enough 
and, on one another, to annex this terri- 
tory, one of the richest sections of China, wherein lies 


buried mineral wealth of untold value, with a popula- 


pretext or 


tion of about nine millions near at hand for its 
recovery. 
In reviewing the naval situation it is not without 


interest to glance back over the course of events in 
the Far East—-surely a unique record. In 1894, when 
Japan had defeated China, Russia, with the support 


of Germany and France, intervened and refused to 
permit Japan to hold Port Arthur, which she had cap- 
tured from the 
campaign. It 
be preserved 
Britain, 


the 


Chinese after a long and most costly 
claimed that 
in the interest of the peace 
did not 
found 
she 


was the integrity of 
China must 
of the 
throw in 
their 
had 
grounds. 
independent 
assist Japan to rob it of one of its best ponts d'apput, 
by conquest. Not many years had passed 
was astonished to learn that two of 
of Chi- 


though she 
three 
that upon 
stood aloof on 
of China as an 
could with grace 


world. Great 


her lot with other powers, 


which 
similar 


agreement with 
America 
the maintenance 


neither 


policy in 
insisted, and 
Desiring 
power, nation 
even very 
when the world 
the protectors of China had obtained “leases” 
yese territory. Germany, in November, 1897, seized 
Kiau-Chau, and Russia obtained Port Arthur in the 
following January, and these examples were imitated 
Britain. This was followed by 
the Tzar had devoted £9,900,- 
War Chest to the carrying out 
programme, It 


by France and Great 
the announcement that 
000 sterling from the 
of a great shipbuilding 
quently ascertained that this sum was in addition to 
the ordinary navy votes, which had rising for 
several years. The heard next that Russia 
had obtained important concessions in Manchuria and 
that she planned to bring her trans-Siberian railway 
down to Port Arthur. In 1900 China proved a useful 
instrument toward the furtherance of Russian policy. 
The “Boxer” troubles gave the Russians the opportu- 
nity of pouring troops into Manchuria, nominally to 
guard the then fast creeping down to the 
long-desired warm water. These troops have not been 
withdrawn and their number has been increased 
month by month. Since she first obtained her hold 
on China, “Russia,” in the words of Dr. Morrison, of 


the Times, “has transformed Manchuria from a Chi- 


was subse- 


been 


world 


railway, 
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virtually Russian 
supported ar 


nese province to a possession,” 


has been 
power, often more imposing in array than dan- 
warfare. Since 1895 practically every bat- 
tleship as it has been completed for sea has been com- 
missioned, not for service in the Baltic, but for the 
Far East. With amazing rapidity Russia, which hith- 
erto has had one fleet in the Baltic, frozen up for six 
months of the year, another in the Black Sea, nom- 
inally at least immured by the provisions of the Treaty 
of Paris, and a small force in the land-locked Caspian 
Sea, has created yet another squadron, more power- 
ful than cither of the others, and at Vladivostok and 
Port Arthur naval bases have been equipped, with a 
large dock at each place, and building facilities for 
torpedo craft at the latter. Meantime the great ship- 
yards of Russia and of France, Germany, and the 
United States have been busy building for Russia ad- 
ditional men-of-war of the most powerful types. 

A point which is often overlooked is that the devel- 
opment of Russian plans has been so hurried that the 
work has not yet been rendered sufficiently strong to 
bear the strain of a contest. In the Russian fleets in 
the Black Sea and the Far East are embodied pushful 
diplomacy—diplomacy with a mailed fist; but they 
are distinct and entirely separate, with over 12,000 
miles of sea intervening. The ships which are built 
in the Black Sea remain in the Black Sea. Ships pass 
from Europe to the Far East, it is true, but they can 
travel from the Baltic to the Pacific only with the aid 
of coal obtained at British coaling stations. At Port 
Said or Suez, at Aden and at Singapore, Great Britain 
holds the lines of communication between these two 
fighting forces of Russia; and France, her ally, can 
render no assistance after the eastward-bound ships 


Diplomacy every step by 
naval 


gzerous in 


leave the Mediterranean. For the transport of stores 
and ammunition, Russia has the trans-Siberian rail- 
way. Is it realized by those who make much of this 


wonderful engineering achievement that the distance 
from Russia’s arsenals at Moscow and St. Petersburg 
to Port Arthur is twice as great as from New York to 
Liverpool, or again more than twice as great as from 
Montreal to Vancouver by the Canadian Pacific Rail- 
way? Moreover, the trans-Siberian railway has been 
hastily and not too well laid. Consequently, under the 
most favorable circumstances stores sent from St. Pe- 
tersburg or Moscow to Port Arthur take three weeks 
to reach their destination if sent by the best passen- 
ger train shown in the latest time table issued by the 
Russian government. This line would have to serve, 
after the commencement of war, for the transport of 
all stores for the army and navy, and those who are 
familiar with the difficulties attending the working of 
a long length of single rail in time of war will appre- 
ciate its value under such circumstances. Another 
point to be borne in mind is that its course through 
China must be heavily guarded by troops and that 
thousands of the Chinese would risk a good deal, if 
Russia were on the defensive, to cripple this line of 
communication by destroying a portion of the perma- 
nent way or blowing up one of the numerous bridges. 

When it is said, therefore, that Russia's position as 
a naval power is unique, it will be admitted that her 
difficulties are character, Up to the 
present war she has triumphed. Every step in her 
programme of empire building in the Far East has 
been carefully planned years ahead, every preparation 
made, and only when she has assured herself that 
everything is in readiness has she, as opportunity has 
offered, taken the world into her confidence and stood 
firm by her intentions. 

Since she obtained the “lease” of Port Arthur, Rus- 
sia has made wonderful progress; but the scheme is 
not complete, and herein lies the explanation of her 
evasive diplomacy when she has been approached by 
one or other of the powers seeking assurances that 
she will withdraw her troops from Manchuria. It is 
now common knowledge that while these undertakings 
have freely given, ships and men have been 
quietly massed in Far Eastern waters, stores have 
been accumulated, and every preparation made to hold 
what she has obtained. 

Russia has already unostentatiously assured her 
military position by drafting something over 100,000 
troops into Manchuria, but she clearly realizes that 


of no ordinary 


been 


her future in the Far East depends less upon her 
soldiers than upon her ships and sailors. In the 
latter respect she is not yet ready. It was re- 
ported repeatedly in cablegrams, mostly coming 


through Shanghai, that Russia had “ninety warships” 
massed at or near Port Arthur. Though Russia has 
made the most of resources, this is a gross exaggera- 
tion. She accumulated a large number of non- 
fighting ships in the Far East because she realizes 
that the Asiatic judges the menace of naval power 
less by guns and armor than by the number of fun- 
nels and the general impression conveyed by an array 
of ships of all types. Wise in her knowledge of the 
eastern mind, Russia has borrowed merchant ships 
and acquired many of the volunteer fleet to swell the 
fleet in Far Eastern* waters, and she has succeeded 
not only in impressing the Asiatic, but, what sbe can 


has 
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hardly have hoped for, the European as well, What, 
then, is the strength of the naval forces of Russia in 
Chinese waters available for action? Below is a list 
of all the ships which Russia and Japan have ready, 


RUSSIA. JAPAN, 
Battleships (8). Battleships (6). 

“Peresviet,” “Fuji,” 

“Poltova,’'* “Yishima,” 

“Petropavlosk,” “Asahi,” 

“Pobieda,” “Hatsuse,” 

“Retvisan,’’* “Shikishima,” 

“Sebastopol,” “Mikasa.” 

“Osliabia,” 


“Czarevitch,”* 


Cruisers (18). Cruisers (24). 





“Rossia,”’} “Asama,”+ 
“Rurik,”; “Tokiwa,”} 
“Gromoboi,”’+ “Azuma,”’t 
“Bayan,” } “Kasagi,”’} 
“Dmitri Donskoi,”’} “Chitose,” 
“Aurora,” “Kasagi,” 
“Boyarin,”’* “Takasagi,” 
“Pallada,”’* “Yoshino,” 
“Askold,”* “Akashi,” 
“Bogatyr,” “Yakumo,”+ 
“Novik,"’* “Idsumo,”+ 
“Razboynik,” “Twate,”’+ 
“Djigit,” |“Niasin,”’} 
“Zabiyaka,” |“Yayeyama,” 
“Diana,”* “Chiyoda,” 4 
“Variag,”* | “Hashidate,” 
“Korietz,”"* “Itsukushima,” 
“Yenisei.”’* “Matsushima,” 
“Suma,” 
“Akitsushima,” 
“Isuma,” 
“Naniwa,” 
“Takachiho,” 


“Sai-yen.” 
Torpedo Craft. 
4 gunboats. 
20 destroyers. 
38 torpedo boats of the 


Torpedo Craft. 
2 gunboats. 
19 destroyers. 
12 torpedo boats. 
Russia has in addition first class. 
a number of transports, 39 torpedo boats of the 
gun vessels and non-fight- second and third classes. 
ing sips. Japan possesses many 
other non-fighting ships. 
(To be continued.) 
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SCIENCE NOTES. 

The English Board of Agriculture and Fisheries re- 
cently completed an interesting research concerning 
the swimming powers of fish. On May 8 last year, a 
number of marked fishes were liberated in the North 
Sea. On January 28 last a steam trawler landed a 
plaice, which according to the mark upon it was. one 
of the liberated fishes. It had traveled 136 miles from 
where it was released to the place where it was caught. 

It is said that the Navy Department will establish 
a branch naval observatory in Samoa, and that $8,000 
has been allotted for this purpose. The justification 
for such an institution is that it will afford astronomi- 
cal observation in a field almost undeveloped, such as 
discovering a list of 500 of the 1,597 stars adopted for 
publication in the Nautical Almanac of the United 
States, Great Britain, France and Germany at a con- 
ference of the directors in 1896, for the accurate deter- 
mination of time for the use of navigators in that far 
distant section of the national domain, and for the 
determination of the magnetic elements, knowledge of 
which is so important to navigation. 

The late Dr. John Hall Gladstone, before his death, 
carried out an investigation of fluorescent and phos- 
phorescent diamonds. Chaumet, Dr. Gladstone pointed 
out in two brief papers read before the British Asso- 
ciation, had recently announced that violet light ren- 
ders diamonds, especially the more valuable stones, 
phosphorescent; a yellow stone which would not fluo- 
resce, turned brown after an exposure of a few min- 
utes, but was restored to its color and brilliancy in 
24 hours. This phenomenon was described by Dr. 
Gladstone at the Aberdeen meeting of 1859; three 
stones of a ring which he then exhibited were some- 
what fluorescent in daylight and phosphoresced in the 
dark; exposure to violet and ultra-violet rays pro- 
duced the strongest phosphorescence, As not one of a 
collection of other valuable diamonds showed any 
phosphorescence, Dr. Gladstone was inclined to attri- 
bute the peculiarity to some unknown impurity not 
usually found in stones of the first water. The ring 
mentioned was exhibited again a few years ago by 
Prof. Silvanus Thompson at the Royal Institution; 
it lost its phosphorescent power completely afterward, 
and regained part of it after having been kept in the 
dark for a year. An accidental fire has finally put an 
end to this investigation. 














* Since this article was written by the well-known English authority the 
ships marked with a star have been either destroyed or disabled, The 
*Variag,” “ Askoid,” and * Korietz" ate supposed to be beyond regair, 

+ These ships have armored belts, 4 
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SUBMARINE SOUND TELEGRAPEY. 
Next in importance to wireless electric telegraphy 
telegraphy through 
communication be- 


through the atmosphere is sound 
water, in the 
steamers and ships at 
illustrations 


establishment of 
tween sea 


The 


fected 


accompanying show per 
transmission and 
through 


In dur 


apparatus for the 
bell 


the water from one vessel to another 


reception of sound vibrations 


issue of February 2, 1901, we described an 
experimental boat designed by Mr. A. J, 
Mundy, based on experiments in the conduc. 
tivity of sound through liquids by Prof. 
Elisha Gray, which was successfully tested 
in Boston harbor Since then several in 
provements have been made under the direc 


tion of Mr. J. B. Millet, of Boston, vice-presi- 


dent and general manager of the Submarine 
Signal Company, which render the system 
quite complete and perfect from a practical 
point of view. Steamships plying between 
Boston and New York have been equipped 
with this improved apparatus, and success- 
fully use it in signaling very frequently. 


Upon invitation, one of the representatives of 

the Screntivic AMERICAN, On a very stormy and windy 
night (January 18th last), took the trip from New York 
to Boston for the 
working of the 
Winter,” and 
ness with 


witnessing the practical 
the 
interest 


purpose of 


system aboard steamer “Herman 


noted with much the distinct 


exchanged when the 
ship was seven distant from the bell, 
it is a well-known fact that sound travels faster 
through water or liquids than air, and this is taken 
advantage of in a novel and practical way 

Referring tothe 
large illustra 
tion, the circular 
dotted lines 
shown in the 
larger vessel rep 
resent the 
tion in the ship 
of the two sound 
receivers, 
upon each side 
in the hold, lo- 
cated approxi- 
mately twenty 
feet below the 
surface of the 
water. The 
lightship “Pol 
lock Rip” has 
the sounding 
bell hung 
through a well 
in the center of 
the ship, about 
twenty-five feet 
below the bot 
tom. Italso has 
a receiving ap 
paratus. Beyond, 
at the left, is observed a lighthouse and a buoy De- 
pending from the buoy is a bell, with a pipe leading 
to the shore to the 
lighthouse. In the 
suspending the bell is shown. It 
chain, while a second operating chain is attached at 
its lower end to the bell the hammer, 
the upper end to a pneumatic piston 
Operated by compressed air either from the anchored 
lightship or the lighthouse, as the case may be, o1 


which signals were 


miles ringing 


posi 


one 


compressed-air reservoir in the 
illustration the 
is held by a 


small manner of 


main 
crank of and 


which is 


The Telephone Sound Receivers. 


Scientific American 


it may be operated by a direct upward pull by manual 
power if desired. a 
It has been ascertained that the receiver for él 


lecting the sound vibrations need not be located on 
the outside of the vessel, but operates as well when 





Portable Submarine Sound Signaling Apparatus. 


clamped on the inside against the inner surface of 
the outer hull, especially in iron ships The sound 
vibration from the bell passing through the water is 


communicated to the side of the ship's hull, and that 
the This, 
illustration, consists of a 


in turn to the liquid or water in receiver 
the 


cup-shaped metal cylinder having the open end edged 


as will be noticed in 


with rubber, and clamped against the side of the 
hull. Four hook-supporting arms project inward from 
the hull, and upon these rest two crossbars in which 





The Sound Hold-Receiver. 


are hook eyebolts, the hook portion being clamped 
over projections on the surface of the receiver. By 
this arrangement the open end of the receiver is 


clamped securely against the side of the ship’s hull, 
making a water-tight joint. 


inserted in the top of the receiver is an electric 
transmitter, something on the order of a telephone 
transmitter, from which wires are run to the pilot 


house of the ship, as will be observed in one of the 


small illustrations. The wires are connected to a 
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battery and the primary coil of an induction coil in 


the usual way, and the telephone receivers to the 
secondary coil 

It is obvious that when a sound impulse is given 

to the liquid in the receiver in the hold of the 

ship, it will be transmitted electrically to the 

telephone receiver in the pilot house. As the 

sound travels through the water in every 


direction from its source, it is found that the 


impulse will be louder on the 
the source By 
this means the direction of the sounding beil 
the tele 


phone receiver attached to the starboard side 


stronger and 


side of the ship nearest to 


is ascertained, for by listening to 
water 
the 


receiver, 


switching 
that 
which 


receiver, and then over to 


port side and listening to telephone 
the ear detects at 
the 


experimentally by 


once is the 
This 


turning 


louder sound of two was deter- 


mined the ship 


around in a large circle, when the difference 
in the sound from one side to the other was 
very noticeable, according to which side was 
nearer or farther away from the sounding 


bell. A portable apparatus for small fishing 

boats is shown in another illustration. The 
bell is shown on the right of the picture, which is sus 
pended over the side of the boat, the hammer 
being operated by a separate rope In the box is a 
coil of electric cable attached to a hollow water-tight 
spherical globe containing the electrical transmitter. 
This is lowered overboard with the bell, and enables 
two boats so equipped to signal to each other. The 
sound is conveyed from the spherical transmitter 
bulb while immersed in the water to the telephone 


as previously described 
A depth of 


manner 


receivers in the same 


twenty-five feet 
is said to give 
the best results. 


In foggy 
weather signals 
of this kind are 
readily heard, 
regardless of 


which way the 


wind is blowing 

Our represen- 
tative, while on 
the “Herman 
Winter,” ob 
served the per- 
fect operation 
of the apparatus 
when approach- 





ing, passing, and 
leaving the “Pol- 


lock Rip” light- 
ship It had 
been prear- 


ranged that the 
signal should be 





the number 73, 

The Signal Bell. the number of 

the lightship. 

This locality was reached shortly before daylight, yet 
when the ship was seven miles from the lightship, 
tossed by tempestuous seas, the signal, seven strokes 
then three, was faintly but distinctly heard. Within 


two miles it was quite loud, and the peculiar A musical 
note of the bell was plainly noticeable. It is feasible 
to signal with a and no doubt 
such a system of communication will soon be perfected, 
The usefulness of the system in safeguarding ships 
against collisions at sea at night or in a fog is evident 


words special code, 
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SAFETY HOOK PROVIDED WITH COUNTING 
MECHANISM 

In the accompanying illustration we show an im- 
proved hook recently patented by a German inventor. 
It is so arranged as to automatically lock onto the 
article which is to 
be lifted, and at the 
same time to oper 
ateacounting 
mechanism. By this 
means the operator 
is relieved of the 
duty of counting 
the number of ar- 
ticles lifted and 
transported by his 
crane or other 
mechanism. When a 
job is completed, 
he can tell at a 
glance just how 
operations 
have been per- 
formed with the 
hook The hook 
consists of a hook- 


many 


shaped casing, to 
the front end of 
which the hook 





proper is pivoted 
SAFETY HOOK FROVIDED WITH A 
COUNTING DEVICE normally holds up 


spiral spring 
the rear end of the 
hook, causing it to occupy the position shown in full 
lines in our illustration. When a load is suspended 
on the hook it causes the hook to swing on its pivoi 
to the dotted position shown, thereby closing over the 
cable or other means of attachment to the load. With 
the hook in this position it will be observed that the 
weight of the load is carried by the casing, and the 
hook merely acts as a guard to prevent the load from 
slipping off. In order to prevent the device from acci- 
dentally opening, a locking lever is provided, which 
snaps over the rear end of the hook when it is in its 
lowest position. This lever may be moved out of en- 
gagement with the hook by pressing a stud at the up- 
per end of the device. The counting device is shown 
at the left of the device, and is operated by the hook, 
which, when in its lowest pésition, depresses a pin 
on the counting attachment, and registers either with 
a printing device or a pointer swinging over a dial. 
a >-o- +s 
Underground vs. Overhead Telegraph Cables, 
Owing to the widespread havoc that is wrought to 
the overhead telegraph wires of the British Post 
Office laid through the midland and northern coun- 
ties, through gales, often causing a serious disloca- 
tion of business, the government decided to test the 
advantages of a subterranean cable as a _ solution 
of the difficulty. The first section was laid three 
years ago between London and Birmingham. Dur- 
ing the whole time this cable has been in use there 
has been no defect or derangement of working, 
though the overhead wires north of Birmingham 
have often been broken down and the business centers 
of Liverpool and Manchester have been quite iso- 
lated from London Ow- 
ing to the serious incon- 
venience thus caused, and 
the satisfactory working 
of the 
ham cable, a scheme is 


London-Birming 


how being carried on by 
which all of the overhead 
wires extending across 
exposed weather zones are 
to be supplanted by under 
ground cables 

An experimental cable 
Was at first continued 
from the Birmingham end 
of the London cable as 
far north as Warrington 
It was subjected to severe 
trials, and these were so 
Satisfactory that now this 
€xperimental cable is be- 
ing pulled out and a per- 
Manent trunk cable is be- 
ing installed 

The cable is being laid 
in a 3-inch cast-iron pipe. 
It consists of 103 wires 
inclosed in a_ leaden 
Sheathing. Seventy-four of 
the wires are twisted in 
Pairs and the remainder 
are single wires separately 
Wrapped with a tape of 





mctive action. The 
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pairs of wires may be used for telephonic purposes, 
but their primary use will be for high-speed tele- 
graph circuits. The necessity for double wires for 
the latter is to reduce capacity of the wire. When 
the capacity of a wire is increased the speed at which 
it is possible for a circuit to be worked is decreased. 
Underground wires have very much greater capacity 
than overhead, but by using another wire for the 
return path instead of the earth, the speed of a cir- 
cuit can be considerably increased. 

The route from Birmingham is via Walsall, Can- 
nock, Stafford, Eeccleshall, Woore, and Nantwich. At 
the present time the cable has been completed to 
Eccleshall. The whole of the cables have been pulled 
into pipes, but between the last-named place and 
Nantwich the lengths of cable still require to be 
joined together 

It is anticipated that the cable will be carried to 
Warrington before the end of March. At Warrington, 
lines connecting Liverpool and Manchester will be 
tapped. It will then be possible to work from Lon- 
don to those cities by means of underground wires. 

When this scheme is completed it is proposed to 
continue the cable to Carlisle so that there will be a 
continuous underground trunk cable, free from _ in- 
terruption, direct from London to the extreme north. 

-_—— —> + +o = 
A POWERFUL COMPRESSED AIR CLAMP. 

The value of compressed air in submarine work 
is being appreciated by the invention of various kinds 
of mechanism which is operated from above the sur- 
face of the water, the air being supplied through hose 
connections just as it is furnished the diver. The 
accompanying photograph shows a device which is uti- 





A WATER SHADE. 





FIREMEN EMPLOYING THE SWIFT NOZZLE, SHOWING HOW WIDELY THE STREAM CAN BE DIVERGED. 
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lized in crib-work and other submarine construction. 
It is really a gigantic grip of steel, which is employed 
for holding timbers together temporarily until they 
can be bolted into place. The grip is usually handled 
by a crane, and when in position the end opposite the 
cylinder is submerged, being adjusted beneath the 
timber to be held while the cylinder end is placed 
above. Merely by turning a valve, the compressed air 
forces the piston of the cylinder against the timber 





poo 











Riipn 





CLAMP OPERATED BY COMPRESSED AIR FOR 
SUBMARINE WORK. 


and clamps it securely until the bolts can be adjusted, 
when, by relaxing the air pressure. the piston is re- 
leased, and the grip can be at once moved to another 
position. By using this apparatus the services of a 
diver can be frequently dispensed with, while it also 
avoids considerable other manual labor. 

NOVEL APPLIANCES FOR FIGHTING FIRE. 

One of the main characteristics which differentiate 
man from the lower animals is his ability to produce 
fire. Just how early in the existence of the human 
race this ability appeared is not clearly known, but 
it is certain that primitive man had not acquired it 
for a considerable period. 

Having once obtained the power of producing com- 
bustion at will and of keeping it up for an indefinite 
time, fire became perhaps man's greatest friend, and 
surely a highly important adjunct to his ultimate 
civilization. Yet when this mighty destructive force 
is uncontrolled, it becomes a most potent and danger- 
ous enemy, scarcely less to be dreaded than a plague. 

Of this latter truism history has not been wanting 
in examples, and we ourselves have only recently had 
two most appalling exhibitions of its power for de- 
struction. Methods and means for fighting and con- 
quering this dread enemy to human life and treasure, 
occupy the minds of experts continuously. For small 
and relatively unimportant conflagrations, acids giv- 
ing off heavy and non-combustible gases are found 
efficient, but where the surface attacked is not cir- 
cumscribed within narrow limits, this will not deo, 
and recourse must be had to water, the greatest ex- 
tinguisher of fire, and at once the most abundant and 
easy to provide. How to apply water in the most 
effective manner has long been the problem. 

Close proximity to the fire is requisite to over- 
come it; but there is no fierce fire which does not 
supply intense heat and blinding smoke in larme 
quantities, and these are 
the greatest obstacics 
which the fire fighters 
have to combat in their 
efforts to rescue life and 
property. Numerous ex- 
pedients have been resort- 
ed to for enabling them 
to do this with comfort 
and safety; and we take 
pleasure in placing before 
our readers the mechani- 
cal contrivance recently 
exhibited by the fire de- 
partment of Charlotten- 
burg, near Berlin, for the 
illustrations of which we 
are indebted to the Ilins- 
trirte Zeitung. 

To protect the fireman 
from the wall of flame 
and dense cloud of smoke, 
while at the same time 
enabling him to play water 
upon the burning building, 
is, the main object of the 
invention. The pictures 
are from photographs re- 
cently made in the court- 
yard of the Charlotten- 
burg fire station, and they 
present a realistic view of 
a fire fought from behind 
the watery protection af- 
forded by the new appli- 
ance. In the larger pie 
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working 


ture, the various produced hy the 
Swift 
The Swift 
which 
situated 
The 
and 


nozzle are patently shown. 


nozzle has a simple annular mouth-piece 
is about 2 centimeters back of the stream exit 


and behind a collar cast upon the nozzle 
itself. 
interior, 
pose of deflecting the issuing water, a 
is threaded. The 
produces the variety of 


The 


walls of the latter are perforated to the 


over these perforations, for the pur 


beveled sleeve 


screwing in or out of this sleeve 


protective screens shown in 


simple, easily 
degree of efficiency is 


picture shows eight fire 


the cuts contrivance is 
manipulated, and its 
demonstrated. The larger 
men in the act of attacking a flaming structure, from 
which issues huge volumes of smoke. The degree of 
the deflection of the secondary stream is shown to be 
from a wide spray thrown upon the burning buiiding 
to a conical spray fireman 
projecting forward, to an almost flat circular disk of 
water, which beats back the smoke from 
the advancing man. Again, 
opy of water, @ man almost 
is being resuscitated 

In the smaller picture, a combination of the Swift 
nozzle with the smoke hood and speaking apparatus is 
shown. Provided with oxygen to breathe and a 
of water to keep back the heat, the man can enter 
most dangerous places, and, by reason of his ability 
to communicate with his comrades without, can keep 
them Informed as to the progress of the work within 
By means of the Swift nozzle he can, as occasion de 
mands, extinguish the flames with a wide-spread 
spray or a powerful and well-directed solid stream 

The smoke hood in use here is the invention of 
Herr Kénig. It consists of a sort of 
provided with glass eyes and valves for the exit of the 
air, which is pumped into the hood through a wire 
bound tube or hose attached to the fireman's waist 
and carried up his back to the entrance into the hood 
Kénig’s mode of speaking to the men outside was ef 
fected through the column of air in the tube, but this 
has been improved by running a fine telephone wire 
throughout the length of the hose, connecting a micro 
phone speaker opposite the mouth of the operating 
fireman with a receiver at the engine or pumping sta 
tion. Three men are necessary for the effective em 
ployment of this combination 
the face of the danger. one to look after the air tube 
and life line attached to the first, to attend 
to the phone and the water hose 


very 
amply 


protecting the and yet 


and heat 
under a protecting 


asphyxiated by 


can 
smoke 


veil 


diver’s hood 


one to do the work in 
and one 


leading likewise to 


the first. Sight must not be lost of the fact that 
though apparently well protected by this apparatus 
against the dangers of asphyxiation and burning 


the movements of even the strongest man cannot fail 
to be hampered by the added weight of the 
proof clothing, not to mention the 
hood and extra hose. An element of 
also in the attachment of the 
Precipitous flight would be out of the question 

A man without apparatus could simply 
hose and flee in any direction 
less aggressive, whereas a 
safeguards must 
came, carefully avoiding entanglements, or 

Again, there 
pumps as we employ are used, which require several 


water 
burden of the 
danger lies 
parts to his person 
drop his 
danger seemed 
with 


where 


man provided these 


needs retrace his steps the way he 
perish 
may be doubts where such powerful 
men to hold a nozzle, whether such contrivances would 
be applicable. Could a under them? 
Hardly; and yet much from 
Perhaps we do not need al! the water we throw upon 
a burning building; perhaps fewer and better directed 
streams would suffice to quench the stubborn 
fire. 

Suggestions such as these may 
sideration of the greatest fire department the 
has ever known. That fires occur and prove destruct- 
ive is not the fault of a most excellently equipped fire 
department, but of the building laws. The writer 
tved seven years in the city of Vienna, Austria, and 
only witnessed three fires in all that time, two of 
which were theatre fires—the Ring Theatre being one 
—and the third the roof of a dwelling or large apart 
ment house. Though water is plentiful there, and at 
high pressure. little is thrown upon the burning struc- 
ture. Even at the Ring Theatre, orders were 
given to stop the water, so that the foundations might 
not be undermined and the walls fall in; and though 
the building was gutted and smoldered for a week, 
with the exception of some smoke around the upper 
windows, a little broken glass, and the absence of the 
roof, no traces could be seen of the fire from the 
street, while as for the roof fire, the destruction got 
no further than the top floor. 

i ee ae ee 

The big flagstaff of the House of Hoo-Hoo has 
reached the World’s Fair grounds. The timber is 60 
feet Jong and 12 inches in diameter at the base. The 
House of Hoo-Hoo is built entirely of wood and is in- 
tended te form a museum of the lumber products of 
the United States as well as a handsome club house for 


man stand up 


may be learned them 


most 


be worthy the con 
world 


soon 
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Luginecring Notes, 
\ pamphiet has been published by the Austrian War 
Ministry utilization of bronze, instead 


Austria 


concerning the 


of steel, in the manufacture of heavy guns. 


is now the only country which employs bronze as the 


materia’ for its heavy cannon, and it is the intention 
of the government to retain it. This official pamphlet 
that this 
process, is equal to nickel steel. 
of the inner tube is three-fifths 
tube. Another advantage is 
bronze gun can have a new jacket fitted to it, which 
is difficult with Lieutenant Field-Mar- 
shal Uchatius, who in the seventies discovered a special 
found that 
hammered in a hot or 


states bronze, forged according to a secret 


Moreover, the 
that of the 
that an injured 


cost 
less than 
steel 


a steel one 


process for forging bronze, also Zzood 


homogeneous bronze could be 
cold state, and therefore can be improved in quality 
Lieutenant Field-Marsha! Frederick Thiele, the present 
of. the Vienna 
results in 


Arsenal, also obtained 


this 


director very 


favorable forging metal, producing a 


kind of bronze not surpassed by the best cannon steel, 


through a combination of metals, careful alloying, 
and judicious rolling 
At the works of the Yarrow shipbuilding firm of 


London, interesting experiments have been carried out 


concerning the ratio of the grate area to the heating 


boilers. This is an considera 
this 
preciable extent the efficiency of the 
if it is of the For the 
these tests a water-tube boiler equal to 1,200 indicated 
This had 


inches outside diameter, with an aver- 


surface of important 


tion, as upon proportion depends to a very ap 


boiler, especia'ly 


water-tube type purposes of 


horse power was employed. boiler 1,008 


tubes, each 1%, 


age length of 6 feet 91, inches. The test was con- 
ducted with a boiler having 53 square feet of grate, 
and with 3,217 square feet of heating surface, giving 


to 60.7 In the second test the grate was 
with a slight change in the 


ratio of 1 to 78.2. The re 


a ratio of 1 
reduced to 40 square feet 
heating surface, giving a 
sults showed that there was a much higher evaporative 
Each pound of fuel 
10.57 pounds of 


efficiency with the smaller grate 
with the small grate 
steam, while in the other case it only gave 9.96 pounds 
But it that 
same Zive an 


consumed gave 
irrespective of this, the 
boiler volume of steam, 
the quantity of coal consumed 

For instance, with 
29.7 pounds of fuel 
To burn the greater 
quantity more draught was required, 0.75 inch as com- 


was also decided 
should equal 
and thus 
foot 


the larger grate the 


per square 
of grate had to be increased 
rate was 
and with a less area 39.31 pounds 


pared with 0.56 inch. These results are highly valu 


able, for the greater efficiency of the small grate 
would reduce the fuel consumption on a vessel to a 
very appreciable extent The explanation of this 


that the of the fuel are 


consumed more quickly, and are not so likely to come 


greater efficiency is gases 
into contact with the cold surfaces of the tubes in an 
unburnt state 

It is stated that an American syndicate has proposed 
to the Russian government to construct a canal from 
the Baltic to the Black Sea for the sum of $160,000,000 
which is one-third less than the estimated official cost 
The junction of its great northern and 
by a navigable estuary of sufficient width and depth 
men-of-war and ships of 


southern seas 
to permit of the passage of 


tonnage has long been a favorite project in the 
Czar. At the 


undertaking there are two, and only two, plans of pro 


xreat 


councils of the present stage of the 


cedure. One is to utilize the existing Beresina Canal 
by widening, deepening, and generally extending it, 
and the other, to adopt a perfectly new route alto 


According to the Uhland Verkehrszeitung, the 
recently deposited with 


gether 
plans of the canal have been 
the Minister of Ways and Communications, in which 
minutely and fully 
commence at Riga, which, 
important of the 
itself, wherever 
canals, and 
course as 


the proposed new has been 
defined. The canal 
next to St. Petersburg, is the 
Baltic ports of Russia. It will 
practicable portions of 


other with in its 


route 
will 
most 
avail 
of such rivers, 
waterways it may meet 
made to profitably contribute to the 
whole undertaking. For 125 miles it will ab 
part of the channel of the Divinea, as far as 
the fortified town of Dunaburg. Thence it will run 
through a deep straight cutting 100 miles long, and 
join up with the river Beresina at Lepel. From this 
point it will follow the canalized river to its junction 
with the Dneiper, and use the latter stream for the 
rest of its Black Sea at Kherson, to 
of the Crimea, From the one 
sea to the other the distance will not be less than 1,000 
miles by the new scheme of inland navigation. The 
cost of construction, according to the offer made, would 
amount to $160,000 per mile, which is not an unreason- 
able price to pay. In addition to the value of the 
canal as a considerably cheaper route for the trans- 
port of goods, it would in war times possess a strategic 
importance probably exceeding that belonging to the 
“Kaiser Wilhelm” waterway It is caleulated that 
Russian armorclads could thus navigate the kingdom 


can be success 
of the 


sorb a 


course to the 


the west near Odessa. 


from sea to sea in half a dozen days. 
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Electrical Notes, 


The first part of the new German Atlantic cable be 
tween Borkum and New York has been completed, thug 
fulfilling the conditions under which the German goy- 
placed the German Atlantic Telegraph Com- 
pany in regard to the laying of the cable.. The section 
completed is that between Borkum and the Azores. Un. 
and the 
The 
second part of the cable between the Azores and New 
York, which will complete the line, is to be laid by the 


ernment 


der the agreement between the government 


company the latter will receive a sum of £35,700. 


end of the current year 


Owing to differences of opinion between the state, 
the municipal authorities, and the owners of the Tuile. 
ries Garden in Paris, the electric lighting of the gar. 
delayed. The main question ip 
as to who should direct the work, has, how- 
ever, in favor of the state, and al- 
though the city engineers are actually conducting the 
operation of laying the wires, it is under the supefip- 
tendence and direction of the government. The type 
of lamp decided upon by the latter is known as “Are 
and is far finér than that proposed by the 
lamps will bear comparison with the fout 
standards which now adorn the four cor. 
ners of the Place de la Concorde, or with those others, 
different but equally handsome, around the Opéra. 


den has been much 
dispute 
settled 


now been 


Nonveau,’ 
The 
beautiful 


city 


The Electrical Engineer (London) stated a few 
weeks ago that it is Mr. Marconi’s intention to make a 
test of his wireless telegraph system at long distances 
So much of his experimental work has been 
carried out between coasts, that it will be refreshing 
to watch the performance of the system across coun- 
try For this Marconi is erecting a sta- 
tion at Fraserburgh, in Scotland, with a view to estab- 
with his Cornwall station at 
The Scotch station, however, will a'so be 
communication with ships, and it is ulti 
mately intended to establish communication between 
the North of Scotland and Iceland Mr. 
now at Fraserburgh, but will shortly cross the Atlan- 
tic on a visit to his wireless telegraph installations on 
the St. River. 


overland. 


purpose Mr. 
lishing communication 
Poldhu 

used for 


Lawrence 
The Osiris prize has been divided between Madame 
recognition of her part in the discovery of 
Prof. Branly, inventor of the system of 
wireless telegraphy which bears his name. The prize 
is worth $20,000, and was offered by M. Osiris in 1900 


Curie, in 


radium, and 


work which should be deemed usefu! for man- 
the members of the Syndicate of thé Paris 
Press. The prize remained undistributed until it was 
recently suggested by the founder that the claims of 
the Curie family should be considered. It was then 
decided that Madame Curie and her husband should 
receive $12,000, and that the remaining $8,000 should 
zo to Prof. Branly. The ceremony of presenting the 
respective amounts took place in Paris recently, when 
the hope behalf of M. Osiris that 
Madame Curie would be able to continue her researches 


for any 
kind by 


was expressed on 


in the interests of science. 


The illumination of the outside of the buildings and 
grounds at the World's Fair to be held at St. Louis 
this year will probably be the biggest piece of work 
of its kind that has yet been carried out. The contract 
provides for 300,000 incandescent lamps. These lamps 
are for lighting the exhibit places, grounds, and archi- 
tectural features of the exposition proper, and do not 
include those for state, national, and private conces- 
sion buildings. To give an idea of the distribution of 
the lamps, it is stated that 12,000 alone are to be placed 
on the Palace of Education, which building furnishes 
an excellent setting for night effects produced by the 
electric light. The illumination of the grounds is to 
be carried out on very ambitious lines. Each mont 
mental standard will carry 24 incandescent lamps, 80 
distributed that 12 will hang on each arm of the sup 
porting post. The lighting of the inside of the build- 
ings will be accomplished entirely with arc lamps. 


Mr. H. B. Ford, of New York, has patented the con- 
struction of a zinc amalgam electrode for use in set 
ondary batteries. According to the Electrical World, 
he fills a thin porous wooden cup partly with mercury 
and places into it a thin copper plate plated with zine 
and corrugated in a vertical direction. For the other 
electrode he uses a copper plate covered with peroxide 
of manganese. As electrolyte, dilute sulphuric acid of 
25 deg. Baumé is used. The charging current causes 
the mercury to act upon the zinc and copper plates in 
the usual way, and also forms by the absorption of 
hydrogen a mercury sponge containing also some zine, 
which expands upwardly until (if the preparations be 
correct) the porous cup is practically filled. In the 
discharge of the battery there is double action of the 
oxygen upon the zinc and upon the absorbed hydrogen 
respectively. The action upon the hydrogen is first 
completed, resulting in the disappearance of the sponge. 
So long as the latter remains the voltage is about 2.5. 
Upon its disappearance the E. M. F. drops to about 
1.5 volts. 
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Theatre tisolation, 
To the Editor of the ScienTiFic, AMERICAN: 

In the various communications that have appeared 
both in the columns of your valued paper and in 
other technical journals regarding the terrible loss 
of life in the lroquois fire, sufficient stress has not 
peen laid upon the subject of theatre isolation. If 
theatres were constructed as detached buildings, the 
fear of panic would be reduced to a minimum. Every 
theatre should be built entirely isolated, and also it 
should be used for no other purpose; as often built 
we find stores and offices occupying the front part of 
the theatre where a fire might gain considerable head- 
way before it was noticed, and where the audience 
would have to escape by passing the flames. If sepa- 
rated by a distance of, say, thirty feet from all other 
buildings and surrounded on three sides by outside 
galleries or balconies at least seven feet wide, project- 
ing from the face of the wall and supported on canti- 
levers, a place of refuge would be afforded the audi- 
ence in case of fire, and the audience would gain a 
feeling of safety which would greatly reduce the dan- 
ger of panic. There should be broad windows, glazed 
with common glass, opening on the different galleries, 
which would make them readily accessible at all 
times; windows would be preferable to doors, as the 
glass could readily be broken, even if the windows 
were locked. The government, in the case of its post- 
offices, enforces a rule to the effect that a space of 
forty feet must intervene between its buildings and 
the nearest adjoining structure. Our municipalities 
should certainly be able to enforce a similar regula- 
tion, and it would certainly greatly reduce the danger 
from panics. Many of our cities rule that a certain 
specified space must separate theatres from other 
buildings, but the trouble is often that they are not 
We make good rules, but the enforcement 
Violations of theatre 


enforced. 
of them is too often neglected 
ordinances would be very infrequent, instead of the 
reverse as at present, if a heavy penalty were inflict- 
ed. An ordinance without a penalty is aimost useless, 
as experience proves that the theatre managers and 
building inspectors will become careless as long as 
the general public do not care whether the rules are 
enforced or not. Joun A. WALLS. 
Los Angeles, Cal. 
a —> +2 >a —_—_——_——— 

Boller Scale, 

To the Editor of the Scientiric AMERICAN: 

I was surprised to see in the last issue of your pa- 
per an article on “Boiler Scale Detection” in which 
the statement was made that “The reason for the pres- 
ence of boiler scale has never been explained satisfac- 
torily, although a great deal of time has been spent by 
scientific men in an endeavor to solve not only the 
mystery of its origin, but to arrive at some means of 
preventing the deposit.” 

Allow me to say that I think this is very inaccurate; 
since the presence of scale hus been satisfactorily ex- 
plained, its origin is not a mystery and there are ade- 
quate means of preventing the deposit 

The explanation of the presence of boiler scale is 
very simple and familiar to almost every chemist. In 
the first place, nearly all natural waters contain 
among other things, a certain quantity of salts dis- 
solved in them, the amounts of these constituents vary- 
ing in different waters. For instance, water is said 
to be “hard” when it contains an excess of calcium 
or magnesium carbonate dissolved in it in the form 
of bicarbonate. Likewise calcium sulphate (gypsum) 
is found in nearly all water. These substances of 
course all come from the erosion of the rocks and 
minerals with which the water comes in contact. But 
the problem is not so much how they come into the 
water as how to dispose of them after they are there. 
It has been found by chemical analysis that Croton 
water, which is fairly pure, contains the carbonates of 
calcium and magnesium to the extent of about 4 
grains per gallon and over 1-10 of a grain of calcium 
sulphate. While these figures seem insignificant at 
first, when we consider that there are 58,318 grains 
in a gallon, it must be remembered that millions of 
gallons of water are used in a boiler. Assume, for ex- 
ample, that a million gallons are used; the 4 grains 
becomes 4,000,000 grains (150 pounds avoirdupois) and 
the 1-10 grain becomes 100,000, or 144% pounds. 

The principal constituent of boiler incrustations is 
&ypsum, which upon the evaporation of the water 
holding it in solution, deposits upon the sides and in 
the tubes of the boiler as a refractory. largely insolu- 
ble, and intensely adherent coating. This by contact 
with the red-hot iron of the boiler becomes baked as 
hard as stone and acts as an insulator to the inside 
of the builer. preventing the heat from reaching the 
Water. Hence it is necessary to make a hotter fire, 
thereby wasting fuel and injuring the boiler, which 
Was not constructed to stand this treatment and which 
Will blister or flake off «s oxide of iron. 

There are several ways to prevent the formation of 
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boiler incrustations, the best being the use of dis- 
tilled water with the employment of a condenser. This 
plan has been adopted on board large steamships and 
has not only the advantage that no crust forms, but 
is economical, since the same water may be used suc- 
cessively for an indefinite period. If, however, distill- 
ed water is objected to as too expensive, there are sev- 
eral makeshifts of considerable practical utility. For 
example, a preparation of barium chloride, ammonium 
chloride and logwood sawdust will prevent cake from 
forming on the inside of boilers. The reason for this is 
that the barium chloride reacts with calcium carbonate 
and sulphate to form barium carbonate and barium 
sulphate, which are not adherent and readily settle 
round the sawdust as a nucleus. The ammonium 
chloride prevents the precipitation of the magnesium 
as a carbonate. Perhaps the most important step in 
connection with the use of this crust preventive is 
the drawing off of the water after using the boiler for 
a time and thus removing the accumulated precipitate 
contained in it. If these precautions be observed, there 
is really no reason why any large quantity of caked 
gypsum or other deposit should form upon a boiler. 

I hope that you will not allow the erreneous im- 
pression to remain, that boiler scale is a necessary 
evil, foreordained by the gods as the everlasting com- 
panion of all boilers, good, bad or indifferent. 

Dupitey H. Morris. 

[Our contributor’s statement of the difficulty of as- 
certaining the origin of boiler scale should not be 
taken too literally. The article alluded to concerned 
itself chiefly with the detection of boiler scale and de- 
scribed an ingenious instrument for measuring the 
actual amount of such incrustation.—Ebp.] 

ee 

The Carrier Pigeon for Newspaper Service, 
To the Editor of the Scientivic AMERICAN: 

In a recent number of the Screnrivic American I 
note the record you give the reporter of the Newark 
Times for pigeon service from the yacht races. Now, 
with the exception of the developing of the picture on 
the press boat, the record made by the Times has been 
beaten several times by my old paper, the Milwaukee 
Journal. 

The Journal was the first western paper to use car- 
rier pigeons, and it has made excellent use of them in 
reporting steamer excursions, State and county fairs, 
athletic contests, and other events within a radius of 
seventy miles of the office. The best time record was 
made at the State fair of 1901. At that fair, as well 
as at three others, I had charge of the reporting work, 
and dispatched five to seven columns of copy a day by 
bird. At that fair, at 2 o’clock in the afternoon, the 
dog show judge awarded the first prize in the terrier 
class, and Mr. W. W. Rowland. of the staff obtained 
a mounted photograph of the winner a few minutes 
afterward. We stripped it from the mount, rolled it 
in a carrying cylinder, and dispatched a bird with the 
print and the news of the event. It left the fair 
ground at 2:20 P. M., and flew the seven miles to the 
coop at the office. The print was detached and sent 
to the cut shop, and at 4 P. M. the paper with the news 
and the cut was on the street We sent plain news, 
machine set, so as to have it on the street thirty min- 
utes after being dispatched. 

We frequently had news dispatched from _ thirty 
miles away on the street in ninety minutes. The best 
long-distance record was made in October, 1900, when 
we took a large number of birds to Chicago to report 
a steamer excursion. This event will be remembered 
by many of your readers, as it was the annual excur- 
sion of the National Wholesale Druggists’ and Proprie- 
tary associations. We left Chicago at 9 A. M., and 
dispatched birds every hour from twenty miles off- 
shore, the first from off Fort Sheridan, the last about 
two miles off the Milwaukee harbor piers. When the 
steamer landed at the dock in Milwaukee, about an 
hour afterward, the newsboys were on the dock with 
the paper containing the complete record of the trip. 

We made many other good records with the birds, 
beating the telegraph or telephone on the amount of 
copy used. Cuarites W. LAMB. 
Menasha, Wis. 








The Meaning of the Word “Torque.” 

The word “torque” is so frequently used nowadays, 
that it may not be out of place to give here a brief 
explanation of its meaning. To those who are familiar 
with electric motors the term is clear enough, but to 
many amateurs it may not be without interest to know 
just what the word means. The best explanation 
which we have seen is the following from Railway and 
Locomotive Engineering: 

The word “torque” comes from a Latin word mean- 
ing to twist, and it may be defined as the twisting 
or turning effort imparted to a shaft carrying the re- 
volving armature of an electric motor. The torque of 
a motor such as ‘s used to drive a street car or to run 
a machine tool in a railway repair shop may be found 
by experiment. A lever tightly clamped to the shaft 
is of such length that its free end may be supported 





upon the platform of weigh scales, exactly one fovt 


from the center of the shaft. As soon as the current 
is turned on, the end of this one-foot lever resting on 
the scales will press down a certain amount and regis- 
ter what is equivalent to a weight, For the sake of 
example, suppose the scale registered 4,000 pounds 
under the circumstances. The torque of this motor 
would therefore be 4,000 foot-pounds because the pres- 
sure exerted by the lever had been measured one foot 
from the center of the shaft. Continuing the expert- 
ment, let us suppose that the lever has been removed 
and that a pulley has been keyed on the end cf the 
shaft in its place, and further suppose the radius of 
this pulley to be 12 inches, and that it carries a beit 
which gives rotation to some other pulley, The torque 
of the motor remaining the same with given current 
it follows that the pull on the belt, like the weight 
registered on the weigh scales, will be 4,000 pounds. 
Torque is, however, always expressed as foot-pounds. 
The pulley we have been considering had a radius of 
12 inches, or in other words, its diameter wag 2 feet. 
Now, if a pulley 4 feet in diameter was to replace the 
smaller one, we would have this new condition. The 
torque being constant with constant current, the pull 
on the belt would now be 2,000 pounds. 

As the torque is found by multiplying the radius 
of the pulley in feet by the belt pull in pounds, it 
rests with the designer to make the pulley or car 
wheel, as the case may he, the size best suited to the 
work to be done. Torque is practically equivalent to 
the tractive effort of the motor if mounted on wheels 
2 feet in diameter. 

When the speed of the motor is considered, the 
horse power may be determined. As the motor re- 
volves a certain number of times in a minute it fol- 
flows that a definite number of foot-pounds of work 
must be delivered in that time. If the speed be such 
that the belt pill would be equivalent to the raising 
of 33,000 pouhds one foot high in a minute, the motor 
would, under those circumstances, be developing 1 
horse power. 





Improved Car Fender, 

During the fifteen years that the electric street rail- 
ways of the country have been increasing in size and 
number there have been many attempts to produce a 
car fender the front edge of which would always re- 
main close to the track under all conditions of load. 
Particularly is this true when the added requirements 
of effectiveness, cheapness, durability, and simplicity 
had to be met. So great has been the dissatisfaction 
in regard to fenders that one writer proposed the 
doing away with the single-truck cars and proposed 
the use of the large double-truck cars, which, it was 
thought, would hold the fender in a much better posi- 
tion; but this conception was probably caused by the 
fact that the large double-truck car bodies move up 
and down much more slowly than car bodies on single 
trucks, so that the motion is not so noticeable. The fact 
is that both the large or double-truck cars and the 
small or sing’e-truck cars need a self-adjusting de- 
vice so as to keep the fender in a proper position how- 
ever the car body may rock or be tipped by an uneven 
load. 

Alexander Otis Lamson, of Bridgeport, Conn., has 
recently received a patent on such a fender. The ad- 
justing mechanism is located between the car body 
and front and rear journal boxes and is so propor- 
tioned that when the car body is tilted endwise the 
fender automatically adjusts itself to meet an increase . 
or decrease in the load at either or both ends of the 
car. As there is but little motion to the mechanism 
the durability is correspondingly great. Bach end of 
the front edge of the fender may be automatically ad- 
justed by separate devices on each side of the car so as 
to keep it level and at a fixed height when the car is 
tipped sidewise, provided the fender be flexible. 


er 
> = 








Two New Japanese Battleships. 


The Japanese government has placed contracts for 
the construction of two battleships with the English 
shipbuilding firms Vickers, Sons & Maxim and Sir 
W. C. Armstrong, Whitworth & Co., respectively, to 
be built and completed for war service. These vessels 
when completed will be the most powerful fighting 
ships extant. They will have a displacement of 16,400 
tons, and steam about 19 knots. Their main armament 
will comprise four 12-inch guns in the two main bar- 
bettes, and they will have heavier secondary guns than 
have ever been adopted before in warships. The ma- 
chine guns will also be more numerous. From the 
main artillery each vessel will be able to discharge 
eleven tons of projectiles per minute. The system of 
armor distribution will follow the lines introduced 
in the previous ship built for Japan at Barrow, the 
“Mikasa,” the whole broadside of the citadel being 
armor-clad. Each vessel will cost about $6,250,000 and 
is to be ready for service within eighteen months, the 
shortest period that has ever been allowed for the con- 
struction of a war vessel of such dimensions, 






MODERN FLOUR MILLING. 

it were asked what is 
the commonest article 
in daily use, the answer 
would be “bread and 
its supreme importance 
is indicated by the fact 


that in all ages it has 


been considered as the 
symbol of food The 
milling of cereals is of 
treat antiquity, and it 
ia to Egypt, that great 


granary of the ancient 


owe the 





world, that we 


manufacture of flour, which was first brought to com 
in the Nile Valley, and we know 


was the great 


parative perfection 
that in 
world’s supply 


Roman times it center of the 
Strange to say, it is only within the 


memory of those still living that any substantial im 
provement was made 

Having described in several articles the wheat farms 
of the West 


chinery in the world is at work, it is time to consider 


where the most powerful agricultural ma 


how the vast acreage of wheat is made useful to man 
by producing a manufactured article—flour—from the 


raw material—wheat We have selected the largest 
mille in the world, those of the Washburn-Crosby Com- 
pany. of Minneapolis, Minn., daily ca 
pacity of 30,000 barrels of 125,000 
bushels of wheat a day, or over 135 carlords 


uct of 10,000 acres, or 15 square miles. jefore begin- 


which have a 


flour, consuming 


the prod 
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ground by a “seed 
plow,” and ina short 
time the germ in the 
begins to vi- 
shortly 
small 
shoot, indicat- 
round of 
nature's processes. 
From April to Aw. 
gust its young life is 
many 
dangers, but it is 
battles 
heat, 
humidity, and 
until at last 


kernel 
talize and 

we see the 
gZreen 
ive of the 


menaced by 
hardy, and 
with its foes 
cold, 
insects 
it ripens and invites 
the sharp 
of the 


snip-snip 
reaper and 
The 


ers follow 


binder thresh 
separat 
ing the beautiful 
kernels from the yel 
low straw, thus re 
ducing an enormous- 
ly bulky 


transported by 


crop to one which can be easily stored and 
expense It 


mill. 


mechanical means at low 


is retained in elevators or sent directly to the 


worth the same price; some farmers 
stunt the 


may 


All wheat is not 
grow up, and rugged 


kernels 


allow the tares to 


growth of the grain, or other become 





Middiings Purifier for Taking Impurities from the Crushed Grain. 


ning the consideration of the somewhat complicated 


subject of milling, it would be well perhaps to conside 


the grain of wheat in the abstract, and the rea! nature 
of flour 
tion 
Marly hardy grain 


The seed is forced 


concerning which there is much misinforma 


Wheat is sown early in the year, as it is a pecu 


thriving even in the cold Northwest 


into the plowed and harrowed 





mixed with it The chemist now comes in and ana- 


lyves the samples, and decides what shall be bought 


and the “market” fixes the price 

The 
cribed, may 
but sooner or later the carefully-graded kernels arrive 


which we have already des- 


thousands of farmers, 


great elevators 


store the grain of 


at the mills in carloads containing 700 to 1,200 bush- 


,MODERN FLOUR MILLING, 


Univading Barrels, 















FEBRUARY 27, 


1904. 





Bolting Ree) ior Separating the Flour from the Bran. 


els each. The grain down, and with 
the aid of steam shovels it is precipitated into a chute, 


is transported to the top of the mill, where 


doors are torn 


whence it 
it is weighed in large hopper scales by a deputy State 
weigher It is then elevated into storage bins, where 
it is blended to secure an absolutely uniform product, 

Now 


than is 


the wheat grain is peculiar, and is more com- 
generally Its outer hull or 
is composed of five layers, and begin- 


plex supposed. 


cellulosic coat 
ning with the outside is known as the epidermis, epi- 
carp, endocarp, testa, and inner coat of bran. Leaving 
these botanical considerations to the botanist, the miller 
akes upon himself the entire separation of these coats 
from the inner starch and gluten producing cells In- 
The “germ” is useful as a breakfast food, but 
not for milling, as it impairs the keepihg qualities of 
the flour Besides the starch cells there are gliaden 


closed. 


and glutenin cells; the latter two when combined 
with water form gluten, which gives the flour much 
of its value as a food. The milling processes must 


now remove the bran coats and crush the gluten and 
starch to a soft powder of great fineness, and this is 
only accomplished by a series of operations which are 
interdependent At this however, it might be 
well to call attention to a popular error. Flour is not 
wheat: it really consists of sharp 
of starch and 


point, 


dust or pulverized 


granules of uniform size, composed 

gluten, all impurities having been removed The 
thought might arise as to what is known as “whole 
wheat” flour, which created such widespread interest 
a few years ago, on account of its alleged great nutri- 
tive value over white or “patent” flour. It is per- 


fectly true that the germ and bran have food value, 
and if the human stomach were capable of performing 
all the operations of the miller, this could be utilized. 
nutriment in the skin of the potato 
but who can eat an equal weight 
rebelling? A 


There is more 
than in the body of it 
of the former without the 


nutritive substance is not always a digestive one. We 


stomach’'s 


give flour to men and women and bran to cattle, and 
all thrive, but a man is no stronger than his stomach. 
Milling is not done to make a white flour, but to make 
a food product which will be easily assimilated. We 


left the graded and blended grain in storage bins. It 
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now goes into a separator, which in brief consists 
of two sieves of perforated metal, those in the 
upper one being large enough to allow the wheat 
to pass through, while the largest seeds, such as 
barley, Oats, etc., which are larger than the wheat, 
are retained as “screenings The perforations in 
the lower sieve are smaller than the wheat kernel, 
so hat all the small seeds, such as wild buckwheat 
or mustard seed, can pass through, the wheat being 
retained The wheat then passes into a scourer, 
which consists essentially of a perforated cylinder, 
inside of which are beaters revolving rapidly 
around a vertical shaft The wheat being fed in at 
the top is caught by the beaters, and brushed 
against the cylinder: 

In order to get the grain to a uniform tempera 
ture, it is run through wheat heaters, which are of 
several types, the wheat passing over coils heated 
by steam. It is then stored in tempering bins, 
which equalize the heat From there it passes 
through an automatic registering scale, and to the 
first set of rolls 

Millstones were formerly used, and still are for 
some grades of flour These burr stones, as they 
are called, are about four or five feet in diameter 
and consist of a bed stone and a top stone or “run- 


ner The upper stone revolves on a spindle, and 

the stock is fed in between the two stones and is 
crushed—which is the trouble The entire wheat 
kernel does not want to be crushed, but the interior 


contents must be shelled out, crushing the hulls as 
little as possible This can only be done by a gradual 
reduction of the wheat between corrugated steel rolls. 
The roller mil! consists of a frame carry- 


ing two pairs of steel rolls, one roll of 
each pair being revolved in a direction 
opposite to the other The rolls run at 
different speeds by means of differential 
belts. The prepared grain is fed _ be- 
tween the rolls, striking the slow rolls 


first, and is then cut by the fast roll, so 
contents. The broken 
kernel is then elevated to a sieve ma- 


as to shell out the 


chine called a “scalpet which consists 
of a_ flatwiss« ieve which allows the 
granular material, which is called “mid- 
dlings to pas through the meshes, 


while the coarser part of the kernel 


passes over the ieve to the second set of 


rolls. This process repeated five times 
(the grinding and sifting operations). 
The next process is the dividing of the 
middlings into various grades according 
to the size of the granules The mid 
dlings from these five siftings are de 
livered to a grader, which may be either 
a reel or a sifter machine These grad 
ing reels are covered with silk bolting 
cloth of various degrees of fineness, the 
finest section being near the head of the reel, and 
graduated toward the tail of the reel. It is a mistake 
fo suppose that these grades differ in value; they re- 
late entirely to size. Each grade of middlings is now 
put through a machine termed a middlings purifier 
The introduction of this machine has revolutionized 
the practice of milling. The stock is fed in at one end 
of the sieve, and is advanced by the end motion of the 
sieve, which is covered with silk bolting cloth. A 











Raising and Baking Miniature Loaves of bread for the Miller. 
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Packing Flour in Barrels. 


current of air is drawn up through the sieve by a fan 
located in the upper part of the machine; this carries 
off any fine dust into the dust collector, where it set- 
tles. The dust collector consists of some form of cloth 
tubes. The air forces the dust to the walls of the 
tubes and passes through the mesh, leaving the dust 





Sacking Fiour and Sewing up the Tops. 


on the inside. The particles of bran that are with the 
middlings whose specific gravity is less than the in- 
terior of the kernel are kept from going through the 
meshes by the upward current. The bran is held in 
suspension until the end of the sieve is reached, when 
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the air current is cut off, allowing it to fall inte a 
Separate conveyor. The purified stock which passed 
through the sieve is delivered by means of con- 
veyors to a second purifier, whose action is the 
same; brushes moving at right angles to the mction 
ef the sieve serve to keep the meshes of the cloth 
open. Each grade of middlings goes through the 
Same process of purification. After the middlings 
are thoroughly purified, they go to the smooth rolls, 
where they are partially crushed, but not powdered. 
The life of the flour is killed if it is pulverized. 
From there it goes to the bolter, which is made in 
many forms, but for purposes of illustration we 
will consider a round reel or “flour dresser,” as it 
is called. The reel is covered with fine silk bolting 
cloth, which may cost as much as $4 a yard. What 
flour is fine enough to go through the meshes of 
this reel is sent to the flour bins, and is ready for 
packing. What is too coarse to go through goes to 
the rolls and is recrushed and rebolted, and this 
Process is repeated until all the middlings are 
crushed fine enough to go through the meshes of 
the cloth. The bolting cloth is kept free from 
clogging by a revolving brush, and the stock is 
thrown against the inner side of the cloth by beaters 
revolving around a horizontal shaft. Bach grade of 
middlings goes through the same process, and then 
all the flour from the first two or three crushings is 
combined to make the first grade of flour. 

fhe flour from the various grades of middlings is 
blended so as to produce, in the Judgment of the miller, 
a flour of standard quality. The various streams of 
flour are constantly under inspection, and wet and dry 
tests are made every few minutes, The 
sample of flour to be tested is smoothed 
on a board with a sample which is stand- 
ard; a portion is wet and baked in an 
electric oven, thus giving a most valuable 
color test. The grade of flour is always 
kept at or above the standard, but is 
never lowered. It is a mistake to sup- 
pose that lower grades of flour are made 
from inferior wheat; it is only the poorer 
stream of materials developed in the 
milling process, which contain too much 
of the branny material to go into the 
high grades, which are used for low- 
grade flour. 

The flour is now ready for packing in 
barrels of 196 pounds and bags which 
range from 3 to 280 pounds. The barrels 
are placed on a machine located beneath 
the bin, and adapted to supply a large 
volume of flour, which will approximately 
fill the barre]; the supply is automatically 
cut off when the proper weight is reached. 
The weight of the barre) is then checked 
on another pair of scales, and any dif- 
ference in weight adjusted with a scoop. 
A number of augers on an upright shaft within a 
broad iron tube serve to force the flour downward into 
the package, and prevent clogging in the tube. The 
barrels are now headed up and branded, and are rolled 
on board the cars which line alongside the packing 
room. An average box car will hold from 200 to 275 
barrels. Last year the Washburn-Crosby Company 
shipped from their Minneapolis mills alone over 6,000,- 
000 barrels of flour. A considerable proportion of the 
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flour milled is shipped in bags for family use or for 
export Cloth filled by 
machines working on the same principle as the barre! 
filler; 
run down 
cars. Bags are 
the Washburn-Crosby 
pack well, and the American 

found in all parts of the world 
on account of their purity and uniformity, have thken 
place in the markets of the world, and 


bags are preferred, and are 


the; are sewed by machines, are then 


inclines, and are 


sewing 
carried on trucks to the 


largely used for export purposes by 


Company, as barrels do not 


flour sack can now be 


American foodstuffs, 


a prominent 

Minneapolis is now in the lead as a base of supplies 

—_ + Oore 

THE DISABLED RUSSIAN CRUISER “NOVIK.” 
Among the vessels that fell a victim to the attack of 
the Japanese Port Arthur 
a vessel (the existence) 
which has attracted a 
the naval world We 
vik,” of which we 
shortly after the close of the Spanish-American 
that the Russian 
ment that they 
extremely fast 


guns and torpedoes at was 
one of its type in 
deal of 
refer to the fast 
illustration. It 


only 
attention in 
“No- 


was 


great 
cruiser 
present an 
war 
Admiralty sanctioned the announce 
build a fleet 
protected cruisers, which were to have 


were about to of several 


a speed far in excess of the fleetest vessels afloat at 
that time. Originally these boats were to have been 
of a little less than 3,000 tons displacement and 25 


The contract for the first of them, the 


to Schichau, the 


knots speed. 


“Novik,” was given well-known tor 
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completion. The last three cruisers, while of the 
same general dimensions as the. “Novik"” and carry- 
ing the same armor and battery, are not so fast by 
two or three knots, the contract speed being 22.5 
knots for 11,500 indicated horse power. The “Boy- 
arin,” it would seem, must be added to the list of 
those Russian ships at Port Arthur that have fallen 
a victim to the deadly torpedo. It will be remem 
bered that the first intimation of her loss came in 


the form of a dispatch from Port Arthur stating that 
the torpedo transport “Yenisei” and the cruiser “Boy 
arin” had coming accidentally in 
tact with harbor. 
A day later came the announcement that the Japanese 


been sunk by con- 


one of the submarine mines in the 


torpedo-boat destroyers had made another dash at the 


Port Arthur fleet in a driving snowstorm, that they 
had discharged their torpedoes, and thought that 
they had hit a couple of ships Then followed a 


statement from Tokio, Japan, that these torpedo boats 


had succeeded in sinking the “Boyarin"” and another 
vessel. The probabilities are that the last report is 
correct, and if so, the torpedo boat has added still 


further to the immense had already ac- 


quired in the 


prestige it 
present war 


- >-+-e-s>- — 


Death of Prof. Charles E. Beecher. 
“nun February 14, Prof. Charles Emerson Beecher, 
who occupied the chair of palwontology at Yale, died 
suddenly at his residence in New Haven. Prof. Beech- 





Ferruary 27, 1904. 


The Commerce of the Far East. 

The value of the commerce of the countries fronting 
upon the scene of hostilities in the Orient aggregates 
about 600 million dollars per annum, and the value of 
the commerce of the United States with those countries 
While 
the prospect of war placing in the 


United States of orders from Japan for flour and from 


aggregates over 100 million dellars per annum. 
resulted in the 


Russia for meats, the general trend of exportation to 
hostili- 
which 
To Japan 


the four countries fronting upon the scene of 


ties has been downward during the period in 


this subject has been actively discussed. 
the exports from the United States during the month 
of December, 1903, were $2,263,245 in value, against 
$2,811,589 in December of the preceding year, and for 
the entire calendar year 1903 were about one million 
dollars than in the preceding year. 
Russia the exports from the United States were $716,- 
274 in 1903, against $898,711 in 1902 and $1,013,320 in 
1901 To China our exports during 1903 mate- 
rially below those of the preceding year, being for the 
month of December $841,373, against $1,857,733 in De. 
1902, $14,970,138, 
reduction 
total 


To Asiatic 


less 


were 


entire 

This 
which 
1903, 


and for the 
1902 


cember year 


against $22,698,282 in occurs 


our ex porta- 


3,665,364 


chiefly in cotton cloths, of 
China in 


20,582,544 


tion to December, was but 


yards, against yards in December of the 
preceding year, the value being $230,546 in December, 
1903, against $1,074,463 in December, 1902. For the 


entire year the value of the cotton cloth exported from 





petio-boat builder of Elbing, Germany She was er was forty-eight years old. A graduate of the Uni- 
lauhched in 1900, and delivered to the government in versity of Michigan of the class of 1878, he pursued a the United States to China was $8,801,964, against 
1902. Her destination, like that of all the latest and post-graduate course at Yale which earned for him the $16,048,455 in the calendar year 1902. This reduction 
best warships of Russia, was the Pacific station degree of Ph.D. Shortly after his first appointment in exports to China is not peculiar to the United 
The “Novik,” as constructed, is somewhat larger to a position on the University staff, he was made States, as the official reports of the Chinese govern- 
and faster ment show a 
than the ves- Se " general reduc: 
sels contem- i wr tion in its im- 
plated in the ; ports during 
first designs. e } the past year, 
She is 347 feet , up to the latest 
period covered 


in length, 39 
feet 4 inches 
In beam, and 
on a draft of 
19 feet dis- 
places 3,000 
tens. For a 
vessel of her 
size the engine 
and boiler 
room equip- 
ment is = @X- 
tremely power- 
ful, consisting 
of twelve 
T h or nyecroft 
boilers, and 
triple engines 
with a combin- 
ed indicated 
horse power of 
18,000 to 20, 
000. On trial 
she 





‘developed 


by the reports. 

To Russian 
China 
ports show an 
increase, being 
in 1903 $846,- 
310, against 
$421,163 in 
1902. To Korea 
the exports of 
the year also 
show a slight 
increase, being 
valued at $370,- 
566 in 1903, 
against $257,- 
130 in 1902. To 
Hongkong, 
suf- 


our ex- 








which is 
ficiently far re 
moved from 
the scene of 
existing dis- 





a speed of 26 
knots an hour, 


Displacement, 3.000 tons. 


and therefore 
she is by about 
2 knots the fastest cruiser in the world So much 
being given up to motive power, the protection is con 


fined to a 2-inch deck with a glacis of inclined armor 


above the engine hatches 3 inches in thickness. There 
is also a protection of 1% inches on the conning 
tower. All of this armor is treated by the Krupp 


process. In addition to her scouting duties, for which 
by virtue of her high speed she was admirably suited 
the “Novik”’ important 
Chasing and sinking torpedo-boat 
destroyers. For this work 
4.7-inch rapid-fire guns, one 9%-pounder, 
ers, and l-pounder rapid-fire guns 
carried one above-water torpedo tube in the stern, and 
two above-water on each broadside 
In the meager accounts of the Port 
ment, the “Novik” was mentioned as 
very active, maneuvering on the outskirts of the Rus 


was designed for the work of 
and 


was armed 


torpedo boats 


she with six 
eight 6-pound 


two She also 


Arthur 
having 


engage- 


been 


sian fleet. It is probable that she was doing her 
best to sink the Japanese destroyers with her 4.7- 
inch guns, a single well-placed shell from one of 
which would have meant the complete disablement 
of any boat that was struck. Whether the “Novik” 
was disabled by torpedo or by gun fire is not very 
clear; but it is probable that it was the gun that 


put her out of action. 

In addition to the “Novik,” four other fast cruisers 
of the same type have been completed or are now 
under construction, while two others 
Of the four, one, the “Almaz.” is identical 
“Novik,” having the same. high speed; the “Boyarin,” 
launched tn 1900 at Copenhagen, was sent to the 
Pacific station, and two others, the “Jemtchug” and 
“Igumrud,” launched in 1903, are now approachin: 


4 - 


are proposed. 


with the 


Speed, 2% knots. 





Armor: Deck. 2 inches 
above water. 


Coal, 50 tons. 


RUSSIAN CRUISER “NOVIK,” THE FASTEST CRUISER EVER BUILT. DISABLED 


professor of historical geology He succeeded Prof. 
Marsh as curator of the geological collections and 
professor of palwontology 

His most important contributions have been to the 
knowledge of the development and structure of the 
trilobites and brachiopods. Several papers on the on- 


togeny and phylogeny of these and other classes of 
animals were collected in one volume entitled “Stud- 
ies in Evolution,” which appeared in 1901 as one of 


He also published 
Group of Silur- 
Museum of 


the Yale bicentennial publications 
“Brachiospongidae: A Memoir on a 
Memoirs of the 


ian Sponges Peabody 


Yale University, Vol. II., Part I., in 1889. In 1899 he 
became a member of the National Academy of Sci- 
ences. 
emmeen —_>+o>+—- oma 
The Current Supplement, 

The current Surrrement, No, 1469, opens with a 
most instructive article by Charl H. Stevenson on 
the dressing and dyeing of aquatic furs. The article 
is well illustrated by engravings, which clearly show 
the processes involved. “Natural Products and Scien- 


tific Industry” is the title of an article written by Dr. 
Otto N. Witt, the 
the mechanical standpoint, by 


well-known German chemist. From 


far the most important 
article in the paper is a thorough discussion of the evo 
lution of watch escapements. The article is very elabo- 


rately illustrated. The sleeping sickness, of which we 
is analyzed in a competent 
The walls of ancient illustrated 
briefly described. William Ackroyd writes on “A Prin- 
cipal*Cause of the Saltness of the Dead Sea.” The 


notes, and consu'ar 


hear so much in these days 


way Troy are and 


usual electrical notes, engineering 


information will be found in their accustomed places 


Guns: Siz 4.7 inch ; cleven smaller rapid-fire guns, 


turbances to be 
less affected, 
apparently, by 
such condi- 
United States show an 
1903, $1,705,436, against 
preceding year, and 
against $8,751,779 in 


Five torpedo tives 


AT PORT ARTHUR. 


from the 
December, 


tions, the exports 
increase, being in 
$1,417,736 in December of the 
for the year $9,792,193, 
1902 

As to the of the United States Man- 
it is not separately shown in the general state- 
The Department 
through its Bureau of 
compiled some 
imports of Newchwang, 
Manchurian com- 
merce amounted in 1902 to about 18 
million haikwan taels, against 17 millions in 1901 and 
8 millions in 1900. The value of the haikwan tael 
in 1902 was 63 cents, so that the value of the imports 
of Manchuria, stated in dollars, would be, in 1902, 
$11,000,000. The official report of the Chinese 
government does not specify all classes of merchan- 
dise received into Newchwang from the United States, 
but does specify the four principal articles—American 
drills, kerosenes. The _ total 
value of articles of American production 
reported as brought into Newchwang in 1902, either 
coming direct from the United States or from other 
ports of China, was 6,118,920 haikwan taels, which 
at the official valuation of the haikwan tael in 1902 
would make the total value in United States currency 
$3,854,920. 

- + 
A Medal tor Prof. Hale, 

Prof. George E. Hale, director of the Yerkes Observ- 

atory, has been awarded a gold medal by the Royal 


entire 
trade with 
ehuria 
ments of the commerce with China. 


of Commerce and Labor, 


Statistics, however, has recently 
show that the 


port through 


figures which 


the principal which 


now passes, 


about 


jeans, sheetings, and 


these four 





Astronomical Society, 
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THE PARASITE OF THE OAK PRUNER, 
BY =. FRANK AARON, 

Woodsmen often observe, beneath red, black, and 
scarlet oak trees, many branches fallen upon the 
ground that look healthy enough to have remained 
upon the parent trees. At first self-pruning, common 
with many trees, was surmised, but often these 
branches are very many, and the trees seem to have 
lost too much thereby Closer inspection disclosed 
the butt ends of these branches to have been cut away 
from within, only the bark and thin outer wood left 
to have been broken, and a plugged hole, leading into 
the center of the branch, foretold a clew. When the 
branch was split open, a little white grub larva was 
discovered at work in a lengthwise4o-the-branch bur- 
row, or fast asleep perhaps during the months of cold. 
Naturalists took charge of the case. Careful observa- 
tion during many years made known the complete life 
history of this interesting insect and showed the 
cause and extent of its destructive work. Early in the 
spring the female of a beetle known as Elaphidion 
villosum, a long-horned, gray-brown member of the 
Cerambicide, lays its eggs in the green and tender 
leaf twig of the oak, and the tiny larva, hatching soon 
thereafter, eats its way down the pithy center of the 
twig, enlarging its burrow as it grows, until it reaches 
the branch, which of course may vary in size from that 
of a lead pencil to even the thickness of one’s wrist. 
And here follows an illustration of the development of 
a remarkable instinct ind its result. Just below 
where the burrow enters the branch, the larva extends 
its boring at right angles across the branch, cutting 
away the heart until the thin outer sapwood is reached, 
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millimeters) long, with shining black head and thorax, 
bright red abdomen and smoky wings, probably be- 
longing to the genus Melanobracon, is the self-appoint- 
ed agent for this good work. During the summer the 
larva of Elaphidion is hard at work in its burrow, and 
the sound of its cutting may be plainly heard within a 
foot or two. It is at this time that the little ichneumon 
fly, moving actively about on wings and legs and prob- 
ably guided by the sound of this cutting, lecates the 
position of the beetle larva. The excitement of the 
fly is greatly increased as it finds itself upon the sev- 
ered branch. Constantly moving its antenne, walking 
as if on springs, it discovers the desired spot, and then, 
unsheathing its keen and slender ovipositor, it rapidly 
proceeds to force it through the bark and into the 
tough wood, standing on rigid legs meanwhile and 
using the upper portion of the divided sheath to guide, 
brace, and strengthen the cvipositor. The wood wall 
of the burrow, perhaps an eighth of an inch or more 
in thickness, is in time pierced, and the fly goes through 
added contortions while forcing the egg through the 
now somewhat. constricted organ. Presently, with 
some difficulty and hard pulling, the ovipositor is with- 
drawn and the fly takes ‘wing to seek more victims. 
I think, in the single instance observed, the whole 
operation, from the insertion to the withdrawal of 
the ovipositor, must have taken over an hour and a 
half. I marked the exact spot of the puncture, took 
the branch home, and split it open carefully. The 
small larva was there and not an inch away from 
where the egg had been inserted into the burrow, but 
the larva may have squirmed forward meanwhile or 
the ichneumon might have hit it exactly. Who can 
tell? But try as I could, 
with a powerful lens, I failed 








to find the egg of the ichneu- 
mon. Carefully replacing 
the split-off piece, however, 
I put the branch in a safe 
place and examined it from 
time to time. In about five 
days a little white maggot, 
the hatched and _ rapidly 
growing larva of the _ ich- 
neumon, had attached itself 
to the sixth segment of the 
beetle larva and was suck- 
ing the blood of its victim 
most voraciously. Eight or 
nine days later this maggot 
larva, elongated oval and 
nearly pointed at both 
ends and of a sickly white 
color, was about full grown; 
the beetle larva had _ per- 
ished miserably, and two 
days later was entirely de- 
voured; I could not find 








THE OAK PRUNER BEETLE AND ITS LARVA AT WORK IN ITS BURROW. 


a. Place where egy is laid and young larva begins to burrow. Db. Continuation of burrow from twig to 
branch. ¢. Pruping-cut in branch, p p. Powder post plugs protecting the larva, 


sometimes, on the lower side, leaving a little of the 
heart wood, and no doubt being governed by the final 
Then it 


withdraws again into the burrow, plugs with its cut- 


stretching of the fibers as the branch sags 


tings and saliva, called “powder post,” the hole next 
the wide cut, so that, when the branch breaks, insect 
enemies or tongue of woodpecker may not intrude, 
and then during warmer weather it cuts its way out- 
wardly along the branch, finding in the wood of its 
Shug retreat both food and shelter. Meanwhile the cut 
and weakened branch cannot withstand the high winds 
and heavy sleets of winter and breaks off and falls, 
to be covered with leaves and snow and thus escape 
the prying search and chisel bills of the tree-loving 
woodpecker, only the flicker occasionally searching 
upon the ground 

From the date of its hatching to the time of its 
transformation into the pupa. the larva lives nearly 
two years. The first summer is spent in reaching and 
cutting the branch, and the second winter is spent gen- 
erally in the inactive pupa form. The following spring 
the beetle emerges, cutting its way to the outside 
world through the powder post plugs. 

Often these insects are quite destructive, and where 
there are groves and bunches of the soft-wood oaks, 
the pin-leaf group that ripen their acorns in two 
years, the insect exists in countless numbers, endan- 
Bering and stunting the life of the trees and often kill 
ing large limbs by its pruning. It frequently infests, 
also, the chestnut, but I have rarely found its work 
on white oaks or their hardwood cousins. It is evt- 
dent that the insect-eating birds do little to check 
this species. But yet the pruner has not undisputed 
Sway, and of this it remains for us to add another 
chapter 


It is to the family Ichneumonida of the order Hy- 
Menopiera that we turn, in this case as in so many 
Others, to find the real enemy of the oak tree pruner. 


A small fly, hardly over a quarter of an inch (8 or 9 





even the hard, wood-masti- 
cating mandibles. And then 
this very unintelligent-look- 
ing fly larva proceeded to 
belie its looks; it did just 
what the accomplished beetle larva would have done, 
It plugged up one end of the bur- 


only did it better. 
Inclosing itself 


row, using silk instead of powder post 
in a snug cell safe from intrusion and adding a filmy 
transparent silk cocoon that tightly fitted or really 
lined its retreat, it became, in a few 
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rule. The use of a glaze which does not conform to 
the above-mentioned conditions is, however, to be per- 
mitted after due notice to the inspector for the dis- 
trict, subject to the adoption by the manufacturer of a 
new schedule of compensation to employes, who may 




















PARASITE OF OAK PRUNER, 


1. Larva of ichneumon fly feeding on beetle larva, Branch shows broken 
praning-cut of beetle larva, 2, Silken plug and cocoon of parasite in 
end of burrow of beetle larva, 


be suspended on being certified as suffering from 
plumbism (or lead poisoning) and subject also to 
periodical examination of the employes by the certify- 
ing surgeon. China scouring is excluded from the 
processes dealt with by these regulations, The pre- 
scribed method of testing the glaze is as follows: A 
weighed quantity of dried material is to be continu- 
ously shaken for one hour at the common temperature 
with one thousand times its weight of an aqueous 
solution of hydrochloric acid containing 0.25 per cent 
of HCl. This solution is thereafter to be allowed to 
stand one hour and to be passed through a filter. The 
lead contained in an aliquet portion of the clear filtrate 
is then to be precipitated as lead sulphide, and weighed 
as lead sulphates. 

_— —-@ 





River and harbor pilots will be put out of business 
entirely if the invention of Prof. R. B. Owens should 
come into general use. Prof. Owens is now professor 
of electrical engineering at McGill University at Mont- 
real, and the device referred to above is an electrical 
apparatus by which a boat may be taken through a 
narrow channel, without the least danger of grouand- 
ing, by an officer of the boat entirely unacquainted with 
the water through which he may be passing. A prop- 
erly insulated and protected cable is laid in the chan- 
nel to be followed by the craft. An alternating cur- 
rent is passed through the cable, and two telephones 
on board the vessel are acted upon by the magnetic 
influences of the cable, so that it is possible to detect 
the deflections of the boat with regard to the position 
of the cable by listening at the receivers of the inetru- 
ments. 





hours, an altogether inactive pupa. In 7 
about a week the perfect fly emerged and } 
has since, with a piece of the branch and 
the burrow and its cocoon exposed to 
view, graced my collection. And so Ela 
phidion, the pruner, with all its instine- 
tive caution, hedged about with remark 
able security, frequently gets its quietus 
by the intelligent procedure of this insig 
nificant-looking little fly, and instead of 
further robbing the noble oaks, dies an 
awful death in its immaturity. 
a. i ee 


The New English Lead Glaze Rule, 


Lord James of Hereford has signed his 
final award as umpire in the arbitration 
on the use of lead glaze in the making 
of pottery in England. The question 
was raised by the issue from the Eng- 
lish Home Office of special rules for the 
manufacture and decoration of earthen- 
ware and china, and Lord James made 
a first award upon these on December 30, 
1901. The final award, dated November 
28 last, establishes a new rule 2, under 
which it is generally provided that after 
February 1, 1904, no glaze shall be used 











which yields to a dilute solution of hydro- 
chioric acid more than 5 per cent of its 
dry weight of a soluble lead compound 
calculated as lead monoxide, when de 
termined in a manner prescribed by the 





ICHNEUMON FLY PARASITE OF OAK PRUNER BEETLE. 
VIEW SHOWS IT LAYING AN EGG WITHIN A BRANCH OF 
AN OAK. BRANCH SHOWS PRUNING-CUT OF BEETLE LARVA, 


DORSAL 








180 


EARLY ARMORCLADS. 

RY MAIJON ¢ FIELD, GLENMOREK, ENGLAND. 
Although armorclad ships are generally considered 
to date only from the middle of the last century, ar 


mor, in the general and extended use of the word, has 
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years later, additional 


protection was afforded to 


those on deck by the ranging of the bucklers and 


shields of the warriors board along the gun 
wales. Later, in the fifteenth and sixteenth centuries, 
special “pavesades” or bulwarks were provided 
in lieu, composed of 
large oblong’ shields 























FULTON'S “ DEMOLOGOS,” OF 1815. 


been used for the protection of ships for hundreds, 
nay thousands, of years. Not, of course 
or even iron armor, but a protective covering of var 


nickel-steel 


fous materials; for as the warriors of the past wore 
steel, iron, brass, leather, and even quilted cotton ar 
mor, 80 have ships been protected by a variety of dif- 
fereni substances The modern word “cuirass,” which 
we apply sole'y to body armor as worn by the Life 
Guards, and which is of French derivation, is used also 
in France for the armor of a battleship and reminds 
one at once that armor was originally made of leather 
or “cuir.” 

As with men so with ships 
cient Greeks and Romans were often fortified with a 
thick fence of hides, which served to repel the mis- 
siles of their enemies and afford protection to their 
own crews Hides 
tainly thick timber 
the turrets and towers with which the fighting ships 


The ships of the an 


possibly brass and iron, and cer 
entered into the construction of 
of ancient and medieval times were fitted, especially 
when used for harbor defense, as in the Venetian tur 
ret ship of the ninth century here illustrated Felt 
made an early 
shipboard, as we find that in a sea fight off Palermo 
in 1071 between the Normans and Saracens, the for 
with this material by way 


appearance as a defensive armor on 


mer hung their galleys 
of a defensive 


probably adopted this device from their enemies. for 


culrass The Norman knights had 


felt had been used for some time for this purpose 


on board the huge “dromons” of the Saracens. These, 
the “battleships” of those days in the Mediterranean, 
usually rowed fifty oars a side, each oar being manned 
by two men, so that here we have a couple of hundred 
seamen accounted for at once. When the soldiers, sail 
trimmers, and artificers who worked the war engines 
and siphons for Greek fire are added, it is evident 
that the crew must have been very large, and have 
required a ship of considerable dimensions. These 
great warships were armored with woolen cloth soak 
ed in vinegar to render ‘+ fireproof, and hung with 
mantiets of red and yellow felt, so that their 
culrags was not only 


well At this period, and for 


ornamental as 
hundreds of 


useful, but 
many 
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conrad of Montferrat, at 


supplied for the pur 
pose. In addition to 
felt, the time-honored 
leather armor aiso en 
tered into the defensive 
panoply of the “dro- 
mons,” and in the war 
of the Sicilian Vespers, 
Pedro III. of Aragon, 
who commenced his 
reign in 
two of the largest ships 
of his fleet with leather 
before sending it 
against Charles of An- 
jou 

These, by the way 
were not the first “leath 
er-clads.” We have al 
ready seen that leather, 
probably in the form ot 
rawhides, formed a por- 
tion of the armor of the 
Saracen dromons, while 


1276, covered 


the siege of Tyre in 1187, 


either invented or at all events caused a special class of 
leather-protected vessels to be built, which were called 


barbotes”’ 
be called “turtlebacks.” 
been small craft 


tected domed roof 


or “duckbacks.” 


covered 


through 


They would now probably 
They would appear to have 
with a strong leather-pro- 


portholes or openings in 


which the archers and crossbowmen could fire with- 


out exposing 


fective against t he 
Saracens, and in 1215 
the entrance of the 


Nile was forced by sev- 
enty of these little ar- 
morc lads, 

But in the meantime 
the Saracens seem to 
have “gone one better” 
in the evolution of ar- 
mor protection, for it is 


said that the “Great 
Dromon”—whose ca p- 
ture by Richard Lion- 


Heart is still commem 
orated by the stars and 
crescent in the arms of 
our greatest naval port 

was equipped with 
leaden armor. This was 
in 1191, and probably 
lead was occasionally 
used for protective pur 
the 


poses throughout 


next two or three cen 


themselves. 


They proved very ef- 
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launched in 1527, one of the largest and most famous 
ships of her day, was sheathed with lead from her 
keel to the first wale above her waterline 

According to a short paragraph in Hayden's Die. 
tionary of Dates, “Chain netting of iron was sus- 
pended to the sides of men-of-war, which were also 
plates in the time of Henry VIII. 
No authority is quoted, nor is the 
The assertion seems 


strengthened by 
and Elizabeth. 

material of the “plates” specified 
a little difficult to believe, because Sir William Mon- 
son in his famous Naval Tracts, in one of which he 
specially deals with protective devices, does not men- 
tion either of these systems; and as he served at sea 
in the reign of Elizabeth, he could hardly fail to be 
acquainted with What he 
suggests is “a device made with a plank of elm, be 


them if in general use 
cause it does not shiver like oak. This plank is mus- 
ket-proof, and removed with trucks from one part of 
the ship to the other, which is a good safeguard for 
smal! shot In my opinion I prefer the coiling of 
cables on deck, and keeping most of the men within 
them Again, in his proposals for a class of ship to 
be superior to all others afloat, he says: “A!l parts of 
the ship shall be made musket-proof for the safety of 
the men Low by the water and without-board they 
shall be fortified with packs of wool, that no shot shall 
Here we have a prototype of our mod- 
ern waterline belt at once. The Spaniards attempted 
to protect their galleons of the Invincible Armada by 
building their sides four or five feet thick, but the 
heavy English “lashed them through and 
through.” But now at last we arrive at a real ar- 
acceptation of the 


pierce them 


£uns 


mored present-day 


word. Not only an armorclad, but a real ironclad. 


ship in the 


This was constructed in Antwerp in 1585, with a view 
of breaking through the lines of the Spanish army 
under Alexander of Parma, which was at that time 
closely investing the city. It was a large flat-bottomed 
craft, with a built of 
thick balks of timber and plated with iron. It was 


central casemate or battery 
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turies, although there is no record of any ship so pro- 


tected until 1530 


In this year the Knights 


opponents of the Turk, 


of St. 


built one or perhaps two “lead 


John, those sworn 


clads.” At any rate, one account says that they built 


such a ship in this year 


scribes a ship of this kind 
Nice in the 


launched at 


Anna's” leaden armor 


ealled the 
same year The 
plates 




















THE FIRST IRONCLAD, THE “ FINIS BELLI,” AGROUND AND ABANDONED BY 


THE DUTCH, 


key 


Malta, while another de- 
“Santa Anna,” 
“Santa 
attached to 
bolts of 
brass, and it was claim- 
ed for her that she 
could “resist the artil- 
lery of a whole army,” 
and at the same time 


were 
her sides by 


could sail or row as fast 
as any of her unarmor 
ed contemporaries. She 
was a big ship, with six 
decks, a reception sa- 
loon, a chapel, a special 
ly constructed powder 
magazine, and a bakery. 
She was present at the 
taking of Tunis in 1535 
and played an impor 
tant part in its capture 

Lead, it may be re- 
marked in passing, was 
not infrequently 
period for 
under 


used 
at this 
sheathing 
water, in the same way 
that copper is_ still 
Thus 
ship 


ships 


found so useful. 
the French 
“Graude- Francoise,” 


intended to be, and very likely was impenetrable to 
any artillery that the Spaniards could bring against 
it; and in hopeful anticipation that their ironclad 
ship would raise the siege and put an end to hos- 
tilities, the men of Antwerp christened her the “Finis 
Beli.” In addition to a heavy battery of guns, the 
Finis Belli” carried a large body of musketeers, some 
of whom were siationed aloft in her four fighting tops, 
while the rest were well protected by the loopholed 
Unluckily for the be- 
before she had 


bulwarks on the upper deck 
sieged Dutchmen, she ran aground 
effected anything at all, and fell into the hands of the 
Spaniards, who nicknamed her the “Caranjamula,” or 
as we They contrived to ger 


her afloat, and brought her down to the camp of Alex- 


should say “Bogey.” 


ander of Parma, where she became a great attraction 
to the sightseers of the period. As for the Dutchmen 
in the doomed city, they henceforward only referred 
fruitless experiment as the Perdite Ex- 
pense,” or “Wasted Money.” Ten years previous to 
this, others of the Dutch patriots had built a some- 
possibly was 


to their 


similar contrivance, which very 
This was the “Ark of Delft,” a twin 


which was pro- 


what 
also armored 
vessel supporting a floating fortress 
pelled by three hand-worked paddle-wheels placed be 
tween the two hulls 

It is a curious but well-known fact that if we g0 
to the far East. we can find a parallel to almost any 
western invention It is therefore not astonishing to 
find that the Japanese possessed a paddle-propelled 
armorclad in the year 1600. This quaint craft, like 
the old leatherc'ad “barbotes” of the twelfth century, 
was turtle-backed, with ports for firing from. She was 
covered with iron and copper plates fitted together 
like the cells of a honeycomb, mounted ten guns, and 
like the “Ark of Delft,” was moved by a central paddle- 


wheel. Though there is no record of any more iron: 


Bes 
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clad ships before the nineteenth century, our own navy 
at any rate used various devices to protect its ships 
in the eighteenth. According to a French writer, the 
sailors of his country were astonished at the perfec- 
tion to which the English had attained in this direc- 
tion. “Old cables,” he writes, “held in place by pieces 
of iron barricaded the whole length of the bulwarks; 
mantlets of old rope hung over the ship's sides to di- 
minish the shock of our cannon balls, and, beneath 
a thick rope netting stretched from poop to bowsprit, 
the English fought under shelter, maneuvering with- 
out ceasing out of musket range, so as to riddle our 
detachments of fusileers with their cannon shot, 
So we lost two hundred men for every thirty of the 
English put out of action.” 

This system of armoring was, however, soon 
adopted by the French, as in Lescallier’s ‘“Vocabu- 
laire des Termes de Marine Anglois et Francois,” 
published in 1777, we find the following: 

“*Blinder un vaisseau,’ to cover the ship’s side 
with fenders of old cables to preserve her from 
an enemy's shot, when employed to defend a harbor, 
etc.” 

The Spaniards endeavored to improve on this, and 
in 1782 hoped great things from the celebrated 
floating batteries employed at the great siege of 
Gibraltar by the Duke de Crillon. 

“The floating batteries used at Gibraltar,” says a 
contemporary account, “were mounted on ships of 
the line cut down to a particular size. On the top 
they were defended by a covering made of cordage 
and wet hides.’ This was not the complete protec- 
tion that was originally intended by the Chevalier 
d'Arcon, their constructor, according to another ac- 
count of the same date as the above, which states that 
“The covering was to have been laid over with strong 
sheets of copper, and by this means the red-hot balls, 
the bombs, and other destructive implements, would 
have slid off.” A “Journal from on Board the ‘Vic- 
tory,’ from 8th to 2Iist October, 1782, gives further 
particulars of the protection of the Spanish batteries 
“Ten ships of war of different rates were 

rendered bomb-proof, and fitted with 


as follows 
appropriated, 
wonderful precaution, having a sloped roof and the 
sides seven feet thick with cork, wet sand, ete., and 
having channels which by means of pumps were kept 
continually full of water How all this was in vain 
is a matter of history; but the following succinct ac- 
count of the end of the floating batteries, published in 
the Gazette de France of September 27, 1782, is worth 
quoting: 

“14th (Sept.) In the morning we lost everything 
excepting our honor. The floating batteries, 
which were believed to be proof against 
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known as the “Fuiton I.” This, the first steam war- 
ship ever constructed, had her sides no less than 13 
feet thick of alternate layers of oak and ash wood, a 
thickness absolutely impenetrable by any gun then 
afloat. In 1829 this vessel was blown up by accident, 
and was succeeded in the American navy by the “Ful- 
ton II.,” a ship which appears to have been protected 
by some kind of iron armor. 

Various proposals were made to use iron plating to 
protect the sides of ships of war from this time for- 
ward, but until the French constructed a number of 
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armor-plated batteries for use in the Crimean war, 
nothing practical came of the suggestions of inven- 
tors. Their success at the bombardment of Kinburn 
demonstrated the value of armor plating. England at 
once followed suit with others of the same kind, some 
of which are still doing duty as hulks. Then came the 
French “La Gloire,” the British “Warrior,” the iron- 
clads and monitors of the American war, and thence- 
forward the steady evolution of the armored fighting 


ship, which has provided us with the majestic battle- % 


ships of the present day. 
calli ti ‘ sal 


Thomas A. Edison's fifty-eighth birthday and the 
twenty-fifth anniversary of the invention of the incan- 
descent electric lamp were celebrated at a banquet 
given to the inventor at the Waldorf-Astoria Hotel, 
New York. Although it is too soon to estimate at 


New Electric Inventions and Experiments, 

Railway engine.—Experiments have recently been 
conducted on the l-meter gage line connecting St. 
Georges de Commiers and La Mure, in the Department 
of Isére, with a 500-horsepower electric engine, using 
a continuous current at 2,400 volts. This engine, con- 
structed by the Geneva works, weighs 50 tons, is 124% 
meters (41 feet) long, and admits a speed of 22% kilo- 
meters (14 miles) per hour, with a load of 110 tons, 
over the stretch of line rising on an average of 0.0275 
meter per meter (1.08 inches per 39.37 inches) and with 

curves of 100 meters (328 feet) in radius. The elec- 

tric power required is supplied by the hydro-electric 
plant operated by the Drac torrent. The line is 
worked on the three-wire overhead system, the cur- 
rent being delivered by means of a top-head trolley. 

Suppression of synchronizing.—A method of re- 
ducing or entirely suppressing the synchronizing or 
equalizing currents which flow between single and 
multiphase alternators is described in a patent re- 
cently secured by a Bohemian inventor. In the ar- 
rangement employed for securing these ends, thé 
alternators are connected to the primary windings 
vt a pair of transformers placed between the alter- 
nators, and of which the secondary windings are 
connected together. The windings are arranged so 
that normally the magnetic effects of the currents 
in the primary and secondary windings balance each 
other. In the case of a larger number of alternators 

a corresponding number of transformers is used, all 

the secondary windings being connected together In 

series. For three-phase machines, three-phase three- 

core transformers are employed, and in each case 

the primary windings of the transformer and the 
armature windings of the generator have a common 
neutral point. 

Regulating consumption of energy.—A Viennese in- 
vention provides a method of, and means for, automat- 
ically regulating the consumption of energy in a sys- 
tem of electric traction. The current is supplied by a 
compound-wound generator, of which one field winding 
is in connection with a separate exciter, while the 
other is in series with the mains leading to the motor, 
These two windings are arranged in such a manner 
that they act in opposition, so that the voltage of the 
generator is varied automatically in a contrary sense 
to the main current, which avoids the necessity for 
employing starting resistance in the main motor. The 
motor field may be separately excited by a battery 
with a reversing switch and rheostat for adjusting the 
strength of the fleld as required. In applying the 
invention to electric railways, independent generators 
are employed for supplying the separate 
leads of a number of line sections, on each 
of which not more than one train is run- 





the balls and bombs, were found to be en- 





tirely insufficient. In a moment the whole 
were set on fire. The fire raged prodig- 
jously, particularly in that one in which 
was the Prince of Nassau. By a miracle 
it happened that he was neither killed, 
wounded, burnt, nor drowned. Never did 
the bravery of two nations ever shine with 
so much advantage as in this unfortunate 
attack. About noon all the floating batter- 
jes were blown up or sunk; the loss of the 
besiegers was about 1,200 or 1,500 men. 
The red-hot balls and bombs did execution 
in all parts.” 

The fate of these experimental armor 





ning at the same time.—Oliver J. D. Hughes, 
—-—-_-+- +o eo —— 





Improvements in Lord Kelvin’s 

Compass and Sounding Machine, 

Several improvements in the design and 
construction of Lord Kelvin’s patent com- 
pass and sounding machine have just been 
introduced. In the newest form of the 
compass the illumination is effected from 
below, and either oil iamps or electric 
light may be used. The bottom of the com- 
pass bow] is in the form of a strong, thick 
lens, through which the light is refracted 
on the card. The intensity of the light 








clads offered no inducement to the naval! 
constructors of the day to make further 


may be varied at the pleasure of the ob- 
server, and this is found to be exceedingly 
useful in taking bearings of stars or ether 





researches in the direction of protection, 





so that till comparatively recent times we 
find our sailors depending only on their 
“wooden walls” to resist the projectiles 
of the enemy. The oaken sides of the 
British ships, we may note in passing, 
were often exceptionally stout and -diffi- 
cult to penetrate. 

In the fight between the “Glatton,” 56- 
gun ship, and four French frigates, a brig; 
and a cutter, mounting 220 guns between 
them, their 12 and 24 pounders failed to 
penetrate her sides, and she beat them all 
off with great loss at the cost of one offi- 
cer and one man wounded. 

But the Americans, from the very com- 
Mencement of their existence as a nation 








faint lights. A new antivibrational suspen- 
sion has been designed, which insures 
great steadiness in the card; and a new 
form of helmet, with rifle sights, facili- 
tates very considerably the work of tak- 
ing bearings. With the new helmet navi- 
gators are able to take bearings of lights 
and stars by night with the same ease 
and convenience as bearings of the sun 
are now taken by day. The new form of 
sounding machine has been constructed 
of a height which has been found, from 
practical experience, to be the most suit 
able for the work of winding in the line. 
In addition to this great advantage, the 
new machine has an improved form of 














brake action, and a further advantage is 





Set themselves to make improvements in 
David Bushnell construct- 
ed a practical submarine boat in 1773. 
Torpedoes were used by him and others in the war 
with this country, and for the purpose of towing 


naval warfare. 


these contrivances alongside our ships, they invented 
and built in 1814 a paddle-propelled turtle-backed boat 
lying very low in the water and covered with “half- 
inch iron plates, not to be injured by shot.” 

About the same period the celebrated inventor Rob- 
ert Fulton, who had already constructed one or two 
Submarine boats and various classes of torpedoes, 
built a steam frigate which he called the “Demologos,” 
or “Voice of the People,” but which is sometimes 
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its true worth the debt which modern civilization owes 
to the inventions of Mr. Edison, still we are able to 
judge something of their usefulness. Of all his inven- 
tions, perhaps, the incandescent electric lamp has 
been fraught with the greatest utility to mankind, 
and has found the widest application of any of his 
numerous contrivances. As we have pointed out more 
than once in these columns, the lamp is the result of 
unflagging pertinacity in experimental work on the 
part of Edison—a pertinacity which has always dis- 
tinguished his methods as an inventor. 


that the working parts of the machine 
are all in sight and can be easily removed 
if necessary 


—— > 
Reports from St. Michael, B. C., are to the effect that 
the well-preserved body of a mammoth has been found 
by Indians in a glacier near that point. Charles Run- 
ner, a hotel proprietor at Skagway, has organized an 
expedition to investigate the report. An effort will be 
made to exhibit the find at the World’s Fair. The body 
is said to be 20 feet high and the tusks more than a 
foot thick. The only other complete specimen ever 
obtained is now in St. Petetsburg. 
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| Legal Notes. 


Tue Bares Dai. Patent Again tx Court.—Suit was 
brought by the American Pneumatic Tool Company 
against the Philadelphia Pneumatic Tool Company (123 
Fed." Rep. 891) 
patent 364,081, granted to A. J 
stated in 











for the alleged infringement of letters 
Bates. The defendants 
their answer that the complainant had no 
title in the Bates patent. The uncontroverted evidence, 
however, that complainant: was the 
Of the nine claims of the patent, only one, the third, 
was involved, which reads as follows 

“In the and in 
combination with the case having an inlet and exhaust 
port, the cylinder, D, having a piston chamber and a 
valve chamber arranged separate from each other, and 
connected by means of ports and air passages, the 
piston, B, and valve, J, for controlling said piston 
through the medium of said ports and air passages, 
substantially as and for the purpose set forth.” 


showed owner 


pneumatic drilling tool described, 


The defendants answered by setting up the usual 

defenses of non-infringement and want of patent 
. ability and novelty in view of the prior art 

The Bates patent has been in suit several times 


before; and its scope has been variously construed in 
different suits by the Cireuit Court of 
the case of the American Pneumatic 


Appeals. In 


Tool Company 


va. Fisher (69 Fed. Rep. 467) the claim was consider 
ably narrowed In the Fisher case the tool under 
consideration was manufactured by the defendant 


Afterward in 
Company vs 


472,495 to Drawbaugh 
the case of American Pneumatic Tool 
Bigelow (100 Fed. Rep. 467) Judge 
eidering the validity of the Bates patent and its scope 
as settled by the Fisher case, granted a preliminary 
injunetion which, was dissolved on 
The opinion of the court by Judge Shipman 
the scope of claim 3, which had previously 
corded a broad interpretation, influenced the court in 
deciding the controversy under 

Defendants’ portable pneumatic 
an infringement of the Bates patent, was manufactured 
under the Keller patent, 647,415. The Keller tool is 
extensively used for various kinds of 
and riveting in metals; 
been generally recognized, but as a hand tool it has 
in the last few years gone far toward displacing the 
hammer and other ordinary hand implements in shops 
where the arts of metal-working and of drilling in 
stone, and especially of chipping and riveting in metals, 
are made industries. 
fendant which 
adjudications, as well as other patents which the court 
previously had analyzed From the 
from a careful reading of the decision in the Circuit 
Court of Appeals limiting and 
the patent, and from the decision of Judge Townsend 
in the Bige ow case, the court came to the conclusion 
that claim 3 is 
only. 

The, general parts and functions of the Bates tool 
can be briefly described 
the ports or passages or 
located between the cylinder and the outer 
case are to transmit motion and energy between mov 


under patent 


Townsend, con 


however, appeal 
limiting 


been ac 


discussion 


tool, alleged to be 


heavy calking 


and its utility has not only 


Patents were cited by the de- 


were not considered in the previous 


evidence, and 


defining the scope of 


entitled to a parrow interpretation 


The mechanical functions of 


channel ways which are 


inclosing 


able portions or mechanical metal parts in the manner 
as hereinafter stated 
bored lengthwise to 
space for a movable piston or hammer 
is also bored crossways at its upper part to provide a 
chamber or sufficient space for a direct-acting balanced 
vaive. The valve is spool-shaped. The spaces referred 
to—more properly called the valves and piston cham 
bers—are divided or separated by a diaphragm. The 
movable parts in the cylinder are the valve above 
described and the piston or hammer, which are con- 
tained in the chamber specially arranged as above 
stated. The velocity of the valve and reciprocating 
piston or hammer is governed and controlled by means 
of compressed air against the 
or rear end of the piston. The 
its length a round opening, wherein is firmly secured 
a@ movable striker. The striker has an annular flange 
wedged or fitting tight into the lower end of the piston 
and is riveted down at its upper end. From the lower 
end the striker extends into a hub of suitable space 
to permit the movement of the striker, which is op 
erated by the movement of the piston 
two annular grooves, which provide space for an inlet 
and exhaust of the motive fluid. The cylinder, which 
slides telescople fashion into the inclosing 
sleeve, has ports, grooves, or channel ways for inlet 
and exhaust motive fluid, and its surface is a medium 
in the control of the piston at each end 

Ani Gxamination of the expert evidence on both sides, 
together with the drawings. specifications, and exhibits, 
satisfied the court that the principle of operation of 
the valve and piston in defendant's device practically 
attained the same resuit, but not by the employment 


The inner case or cylinder is 
chamber or enough 


The cylinder 


provide a 


projected upper side 


piston has through 


The piston has 


case or 
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of equivalent means, in view of the narrow scope of 
the claim upon which infringement depended. Defend- 
ant’s valve and piston device may be described as fol 
The valve is located in a separate box or vaive 
chamber; not, as in complainant's device, integrally 
with the cylinder or piston chamber, but in a direct 
line with the piston. The center line of the piston is 
also the center line of the valve. The movement of 
the valve is vertical, and in a direct line with the 
movement of the piston. Thus it will be seen that 
the Keller valve chamber is contained in a separate 
piece of metal, and is removable from its place at the 
upper end of the piston chamber by unscrewing the 
cap which holds the valve box in place close to the 
piston chamber. The Keller piston is a solid piece of 
metal, having a groove which is alternately in connec 
tion with live-air pressure near the forward end of the 
stroke. Both the upward and downward movement of 
the piston are by means of the air passages and ports 


lows: 


leading from the valve chamber to the piston chamber 
Although an expert decided that “the valves in both 
teols control 


the application of air to both sides of 


the piston or reciprocation hammer,” it was under 
stood, and correctly, to the court's mind, that the struc 
tural dissimilarities of the 
a different direct 


the evidence tended to establish the 


valve and piston produce 


mode of operation Furthermore, 
impossibility of 
using the defendant's valve and piston in a separated 
valve and piston. which were described in the patent 


in suit, without completely changing complainant's 
Although the operation of defendant's valve and 
controlling 


valvular control seemed 


tool 


piston practically resulted in the valves’ 
each end of the piston, such 
to be a functional result caused by the valve and 
piston arrangement, which, as already stated, was not 
strictly The bill 


equivalent to complainant's device. 


was dismissed 


Unirrep States FLAGS as TRADEMARKS IN New York 

The Appellate Division of the Supreme Court of the 
State of New York has decided that Sec. 640 of the 
Penal Code, which prohibits the use of the representa 
tion of the United States flag for the purpose of trade 
advertisement, is unconstitutional 

The court holds that the section violates not 
the State, but also the Federal Constitution, and is an 
unwarranted with liberty 
an attempt at class legislation. There can be nothing. 
of the 
United 
On the contrary, its depiction and the 
accompany must 
inspire a feeling of patriotism. 

John H 


ment 


only 


interference personal and 
says the Court, in the 


Stars and 


use or representation 
Stripes to belittle or degrade the 
States ensign 
colors that usually such decoration 
MecPike, the manager of the cigar depart 


of a general store, was arrested some months 


ago for offering for sale several brands of cigars upon 
the boxes of which the Stars and Stripes were dis- 
played 

The 
writ 


Appellate Division release 
of habeas corpus, saying that it is nowhere ap 
that the defendant's 


to degrade or belittle the 


upholds his on a 


parent cigar box labels tended 
flag. The trademark and 
label adopted by the cigarmakers had been used long 
before the passage of the amendment to the Code, and 
had always been considered legitimate. The right to 
a trademark, says the Court, is a well-defined property 
right. 

While it is plain that the provision of the Code re 
garding the defilement, mutilation or degradation of 
the flag within the authority and police 


power of the legislature, the same cannot be said of 


comes well 
the provisions regarding advertisements. If the flag 
there is liable 
Therefore, 
has the right to 


is publicly degraded, says the Court, 


and possibly riot 


police 


to be popular anger 

the legislature in its power 

make such defilement a crime. 
But; Court, .the 


visions are unwarranted and unconstitutional. 


continues the advertisement pro- 
In the 
first place, they are an unjustifiable interference with 
the liberty of citizens, and secondly they exercise an 
unjust discrimination and interfere with commerce 
The law also, says the Court, clearly makes a class 
discrimination 
publishers, 


which is unconstitutional, since book 


jewelers, stationers, and newspaper pro- 


prietors are expressly exempted from its penal pro 


visions 


A Wine Ror 
& Sons Rope Company 
the Broderick @& 
to enjoin the 


The A 
in equity against 


TRADEMARK DECISION Leschen 
filed a bill 
Rope 

infringement of a _ registered 
thus “The trade 
other distinctively colored 
The 


will so long as 


Bascom Company, seeking 
alleged 
trademark which was described 
mark consists of a red or 
streak applied to or 


color of the streak may be 


woven in a wire rope. 


varied at 


it is distinctive from the color of the body of the 
rope.” 

Judge Adams of the United States Circuit Court 
sustained a demurrer filed by the defendant. The 


court said 
“T cannot escape the conviction at the outset that 
the mark claimed by complainant is obnoxious to the 
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first 
of a valid trademark 


principles of the law governing the acquisition 
At common law the mark must 
device not descriptive of the char- 
quality, or of an article, of the 
place where it is manufactured, but such a thing as 
indicates origin or ownership of the goods. 

“One that a manufacturer of 
chairs can adopt the diagram of a chair, or that a 
the diagram of a watch or a 
unaccompanied 
by any surrounding form, figure, symbol or display, as 


be some symbol or 


acter, composition 


might as well say 
watchmaker can adopt 
stovemaker the diagram of a stove, 
his trademark 

Referring to that of the complainant's de- 
scription of the trademark in which it says “the color 
of the streak 


portion 
may be varied at will as long as it is 
distinctive from the color of the body of the rope, the 
court says: 

“This permissible shifting of the most striking feat- 
from time to time is in itself fatal 
The fundamental purpose of the trade- 


ure of the mark 
to its validity 
mark is to indicate on sight the ownership or origin 
It must therefore 


be permanent, the same to-day, to-morrow and at all 


of the goods to which it is applied. 


times, otherwise its legitimate purposes cannot be sub- 
served and the public may 


Quoting from Brown on trademarks the court says: 


readily be deceived.” 
“We can describe and recognize a Maltese cross, a 
diamond within a circle, a five-pointed star, a flag of 
fixed proportions, having a certain number of stripes 
Then color may well 
be a valid essential constituent, but it is hardly within 
the range of possibility to convey an adequate idea of 


and stars or national emblems 


a thing which has no fixed, invariab'e limits.” 


AN IMPORTANT ALUMINIUM RepuctTiON Patent Con- 
sTRUED.—The Court of 
of the Electric Smelting and Aluminium Company vs. 
Reduction Company (125 Fed. Rep., 
upheld the validity of the Bradley patent 468,148 
for a process of separating metals from their highly 


Circuit Appeals in the case 
the Pittsburg 


9°26) 


refractory ores, relating especially to aluminium ores. 
features of this first, dis- 
pensinu;; with external heat, and secondly, the use of 
electric current to produce and maintain fu- 
The court held that 
was not anticipated, and that its claims 
entitled to a liberal construction. The Court 
held that the Hall process covered by patent 400,766, 
in which cryolite is used as a fusing bath for alumina, 
while an improvement upon infringement 
of the Bradley process when without the 
use of external heat for fusing the ore. 

The defendants relied upon the experiments made 
by Sir Humphry Davy in 1807 as an anticipation of 
the Bradley Davy small 
of moistened potash or soda by using an electric cur- 
both fusion and The 
Court thought that these interesting experiments could 
not be held to anticipate the Bradley process, in view 
of the facts that the materials operated upon 
wholly different, and that for seventy-five years, with 
full knowledge of chemists and 
electricians were unable to make the possibilities sug- 
gested thereby practically available for the separation 
This decision is all the 
that the attempts 
himself to separate aluminium by means 
similar to those employed with soda and potash, were 
The Court stated the underlying rule 
A process is not an anticipation of one subse- 
later, it should 


The essential process are 
the sam< 
sion and te electrolyze the ore. 
this patent 
were 


is also an 
practised 


process. decomposed pieces 


rent to effect decomposition. 


were 


these experiments, 


of aluminium from its ores. 


more just when it is considered 


of Davy 


unsuccessful 
thus: 
unless, if invented 


quently patented 


have been an infringement. 


Ane STaAce 
The case of 


RENDITIONS OF SoNGs CopyriGHTABLE?— 
Bloom & Hamlin vs. Nixon, decided by 
the Circuit Court for the Eastern District of Pennsyl- 
vania, presents a state of facts which are of peculiar 
interest. The 
a copyrighted 


plaintiffs were owners. and producers of 
which was rendered during the 
performance of an extravaganza by an actress who was 
required during the action to step to one of the boxes, 
single out a particular person, and sing the song to 
him alone, assisted in the chorus by a number of other 
The court held imitation of the 
actress while singing such song by another actress, in 
which she, in good faith. attempted to mimic the post- 
gestures of the original and used 
the chorus of the song only as a vehicle for the imita- 
tion, Rev. St., Sec. 4966. a% 
Comp. St. 1901, p. 3,415). 
from publicly performing or 
representing any dramatic or musical composition for 
which a copyright had been obtained, without the con 
sent of the proprietor. 


song, 


actresses that an 


ures and actress, 


was not prohibited by 
in 1897 [3 U. S. 
prohibiting any 


amended 
person 


Merely changing the form or condition of a substance 
by mechanical means, by grinding or reducing it to a 
finer state, or. conversely, by producing it in a granu- 
make it a 
new article, in the sense of the patent law, where it re- 
mains unchanged in composition and properties. 


lar, instead of a powdered, form, does net 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

SOUND-MAGNIFIER FOR RELAYS.—M. A. 
Irvine, Ky In this patent the In- 
form of device which 
is designed to do away with the local-battery 
circuit and sounder as ordinarily employed on 
telegraph-lines and which comprehends means 





LIACKER, 
yention relates to that 


sound of the 
relatively weak electri- 


for amplifying the 
erated directly on the 
eal current on the line. 


Hardware, 

SASH-CORD SUPPORT. — J. Kreimer, 
Piqua, Kan. The invention refers to means 
for supporting sash-cords and counterbalanc- 
ing-weights for 
is to provide a sash-cord 
adapted for convenient and quick application, 
and that may be firmly but detachably secured 
in the 
afford a_ reliable 
sash, and weight when applied for service. 

JOURNAL - BEARING FOR TRUCK 
WHEELS AND CASTERS.—G. P. CLARK, 
Windsor Locks, Conn. The object of the in- 


support that is 


support for the sash-cord, 


relay as op-| 


window-casement jamb, and that will} 
}enabling it to be readily drawn to or from the 





window-sashes, and its object | 


| 


Of Interest to Farmers, 

SEED-PLANTER.—F. W. Staniey, McComb, 
Miss. In this instance the object is to pro- 
vide details of construction for a seed-plant- 
ing device which afford means for dropping a 
desired number of seeds properly spaced apart 
in hills and expose the seed selected for each 
hill at the moment it is being dropped, thus 
enabling the operator to see that a proper num- 
ber is planted in each bill as the work pro- 
gresses, 

LAND-EVENER.—-F. W. Arnpt, Platte Cen 
ter, Neb. The purpose of the invention is to 
furnish a machine for evening the ground 
so constructed that the finger of front and rear 
bars can be adjusted to more or less forcibly 
touch the ground at an inelination and be 
held in adjusted position until released and 
wherein when the evener-bars are adjusted 
from engagement with the ground adjustably- 
mounted supporting-wheels will be brought lato 
position to form roller-supports for the device, 


| field. 


yention is to provide a bearing for truck wheels | 


and casters for hand and platform trucks used 
in stores, banks, offices, and the like and ar- 
ranged to prevent the axle from running dry 
in its bearings and to allow of conveniently 
taking up the wear of the parts 
rattling, thus rendering the device 


and readily 
to prevent 
noiseless, 
Machines and Mechanical Devices, 
FRICTION-GEAR.—S. C. Spanouer, Clyde, 
Oklahoma Ter. Briefly stated, the apparatus 
comprises a driving-shaft having two spaced 
gear-disks fast thereon, the driven element or 
gears set 


elements having 


disks and means for moving the 
with either 


driven ele- 


driven elements into engagement 
of the disks, to drive the 
ments in either direction 
PRINTING BY MEANS OF ELASTIC 
ROLLERS OR PLATES Ek. ScHOENING, Ber- 
lin, Germany In this instance the invention 
relates to printing-machines, and more par- 
ticularly to that machines employed 
for grounding wall-paper, and has for its ob- 
an ornamental ground on the 


whereby 


class of 


ject to produce 
A ground is produced on the paper hav- 
same color at one and 
same printing 
surface. The invention pattern. 
surface and the color removed from the print- 
pattern on a 
thus 


paper 
ing two shades of the 
the same operation and by the 
utilizes the 
ing-surface in producing the 
printing-surface to print a second web, 
producing a duplex machine. 
METHOD OF PRINTING.—E. 
Berlin, Germany The invention 
producing a pattern in the color or 
printing-surface and transferring the pattern 
thus produced on the printing-surface to a 
sheet, web, or the like Also it consists in 


SCHOENING, 
consists in 


subjecting the colored or 
printing-surface to impressions of a pattern- 
wholly or partially remove the 

from portions of the printing- 
surface to produce a pattern in the color 
thereon, which when transferred to a_ sheet 
or web will be in two shades of the same 


surface to 
color or ink 


color. 

THREAD-CUTTING MACHINE.--G. A. EN- 
SIGN, Defiance, Ohio. This machine Is more 
especially designed for cutting threads on 
wooden articles——such as insulator-pins, brack- 
ets, spools, bobbins, handles, barrels, etc.—-and 
arranged to cut any desired number of threads 
per inch for a desired distance of the same 
or different diameters and irrespective of the 
shape of the work and to produce threads ex- 
ceedingly smooth, clean, and true. 

HANGER-BOX.—M. H. Derre, New York, 
N. Y. In carrying out this invention Mr, Dette 
has in view the construction of a box which will 
have the bedy portion thereof varying in thick- 
hess—-that is to say, more material will be 
Placed in the shell or body of the box at cer- 
tain points to add to the strength of the 
same. Also an object is to construct a box 
in which the shaft may be hung, the 
portions of box being so correlated and ar- 
ranged that the shaft may be thoroughly lubri- 
cated at all times. 

ROLLER FOR LAUNDRY MACHINES. 
W. E. Cumpackx, San Francisco, Cal. This 
roller employs an air cushion between a com- 
paratively solid core or roller-shell and a 
fibrous jacket or cover, the cushion preferably 
formed by a layer of hollow tubing wound 
spirally around the core and presenting an 
external smooth surface for the reception of 
an inclosing casing Provision is made to 
maintain air in the cushion in order to secure 
uniform elasticity throughout the length and 
Peripheral surface of the roller, and this 
cushion may be maintained by inflating the 
cushion under pressure or permitting atmos- 
Pheric air to circulate freely through the coils 
of the cushion. 

NEEDLE-THREADING ATTACHMENT FOR 
SEWING-MACHINES. L. Bernarp, New 
York, N. Y. In this patent the invention has 
for its object the provision of an attachment 
for sewing-machines that will afford means 
for guiding the end of a thread into the eye 
of the sewing-needle, a further object being 
fo adapt the improvement for a secured con- 
Mection with the presser-foot on different kinds 
@ sewing-machines. 


easily 


| 


Railways and Their Accessories, 
AUTOMATIC LOCOMOTIVE-ALARM.—C. 
D. Kine, Olympia, Wash. This mechanism 
svunds an alarm upon locomotives when two 


|} are oppositely approaching each other on the 


; Same track 


A spring-gong placed in the cab, 


‘to the stop-pin of which is attached a cord 


between the gear- | 
gears of the | 


ink on a} 


inked surface of a/ 


conveyed through the cab side and stretched 
across the space between two horizontal bars 
projecting from the cab side one above the 
other so that when the cord contacts with an 
arm attached to a tower by the side of the 
railroad-track it withdraws the stop-pin and 
sounds the gong The arm in the tower is 
held in place by pneumatic pressure created 
by the opposite approaching locomotive. 

RAILWAY-SWITCH.—J. J. Hoorer, 
Ohio. This switeh is adapted 


Chilll- 
cothe, to be 
opened and closed manually, but 
close automatically after a train has passed 
some distance on the siding or will be closed 
automatically by a train approaching 
either direction on the main line In carry- 
ing out this improvement two locking mechan- 
isms are employed which may be released by 
means connected with the main line and the 
siding and which are so connected as to coact. 
Pertaining to Vehicles, 

FIFTH - WHEEL.— J. Sommer, Kearney, 

Neb. Mr. Sommer’s invention relates to fifth- 


| Wheels for vehicles, and his object more par- 


ticularly being to produce a strong and com- 
pact wheel provided with both ball and slide 
bearings and having the advantages of being 
unable to readily of doing away 
with several parts ordinarily used, and also 
preventing rattling and entrance of dust. 
ATTACHMENT FOR VEHICLE STEER- 
ING-GEAR.—-G. D. Smirn, Montclair, 
In this Improvement the inventor provides a 
clip which fastens to the free end of the 
steering-handle and which carries a fork, this 


come apart, 


| ferk being arranged to embrace the knee of 





| 
| 





|in repairing ‘eather 


the driver and being mounted in the clip, 80 
that it may be swung into vertical or hori 
zontal position, the latter being the inactive 
position, the vertical the active. The fork 
is also made adjustable as respects the dis- 


tance between its limbs, so as to fit it to any | 


sized person within the range of the fork 
adjustment. 

FOLDING VEHICLE.—C. E. FAannino, Dav- 
enport, Iowa. This invention refers to fold- 
ing carriages, shown and described in the 
Letters Patent formerly granted to Mr. Fan- 
ning. The object of the present invention Is) 
to provide improvements in folding baby-car- 
riages whereby the carriage can be readily 


changed from a folded to an extended or set-| 
and when set up | 


up position, and vice versa; 
for use is not liable to accidentally close or 
collapse. 





Miscellaneous, 
NECKTIE.—C. NOLLENBERGER, Leadville, 
Col. The purpose of the invention is to so 
construct the tie that it can be quickly and 
readily attached to or detached from the neck- 


band, shield, or other support and reversed, 


carrying the former front solled face to the | 


back and the rear unsoiled face to the front, 
and to provide manipulating fastening devices 
whereby to adjustably secure the bow to the 
support provided for it. Mr. Nollenberger has 
invented another necktie, the purpose of which 
is to provide a bow of any description and 
so made that it may be worn with either face 
presented to the front, and when both become 
worn whereby the tie, which is in adjustably- 
connected sections, may be 
bring the former intermediate faces outward, 
thereby presenting a fresh front and rear sur- 


face, the tle under such adjustment being re- | 


versible, whereby to use both front and back 
surfaces. 

SEWING-AWL.—T. O'Suavennessy, San 
Jose, Cal. This invention relates to improve- 
ments In awls designed particularly for use 
goods—such as harness, 
shoes, gloves, ete.-an object being to provide 
a sewing-awl adapted to be operated manually 
In making repairs and that shall be simple in 
construction and convenient to handle. 


Nors.—Copies of any of these patents will be 


furnished by Munn & Co. for ten cents each. | 


Please state the name of the patentee, title of 
the invention, and date of this paper. 


which will) 


from | 


nN. J./ 


manipulated to | 


Business and Personal Wants. 


4 THIS COLUMN CAREFULLY.—You 
will find fageirice for certain classes of articles 
numbered i consecutive order. If you manu- 
footuwe thane gnete Orlin us at once and we will 
send you the name and address of the a 3 destr- 
ing information. im every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO, 








Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 43.—F ak f strong four- 
wheeled seortenes tot teow’ ‘more Rovess. 5 aes 


AUTOS.—Duryea Power Co., Reading, Pa. 

tuquiry No. 5154.—For makers of street lamps. 

“U. 3." Metal Polish. Ind it s les free. 
wad No. 5155.—For manufacturers of gang 





For bridge erecting engines, J. 8. Mundy, Newark, N. J. 


Inquiry Ne. 5156.—Wanted, » 
ofan 4 a, 3 56 anted, a high Columbia bi- 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, O. 

Inquiry Neo. -- 

Law ge he $157.--For a power machine for 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


I iry Ne. —F 
nome 1%, ©. 5158.—For makers of agricultural 


American inventions negotiated in Europe, Felix 
Hamburger, Equitable Building, Berlin, Germany. 

Inquiry No, 5159.—For makers of lighting rods. 

Non-retillable bottle. Simple, practical and non-refill- 
able. Address R. T. McKenzie, Spring Hill, Miss, 


In eulyy Be. 5160.—For makers of electric weld. 
ing machir 


imal Tat on royalty for a patented 
machinists’ tool. Address Profitable, Box 773, N. Y. 


Inquiry No, 5161,.—For machines for making 
Paper tubes similar to shotgun shells. 


Edmonds-Metzel Mfg. Co., Chicago. Contract manu- 
facturers of hardware specialties, dies, stampings, etc. 

Inquiry No. 5162.—For manufacturers of hand 
warmers. 





Machine Work of every description. Jobbing and re- 






pairing. The Garvin Machine Co., M9 Varick, cor. 
Spring Ste-(N. ¥ 

Inquir - 5163.— Wanted, producer gas system 
using cual. 


2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry No. 5164.—For the address of Pomero 
manera rey of small saws, patterns, supplies for 
sawing, et 

The largest manufacturer in the world of merry-go- 
rounds, shooting walleries and band organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 5165.—For manufacturers ‘of glass 
paper weights for advertising purposes. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canali Street, Chicago. 

Inquiry Ne. 5166.—For machinery for making 
school slates and frames for the same. 

Empire Brass Works, 106 BE. 120%h Street, New York. 
N. Y., have exceptional facilities for manufacuring any 
article requiring machine shop and plating room. 

Inquiry No. 5167.—For manufacturers of awning 
hardware. 





| The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
| Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 128th Street, New York. 

Inquiry Ne. 5168.—For makers of foot power 
lathes for buffing and polishing. 

In buying or selling pitenta money may be saved 
and time gained by writing Chas. A. Scott, 7 Granite 
Building, Rochester, New York. 

Highest references. 

| Snauiry Ne. 5169.—For apparatus to distill wood 

aic hol and save the by-products. 

Manufacturers of patent articles, dies, metal stam):- 

ing, screw machine work, hardware speciaities, machin- 
| ery and tools. Quadriga Manufacturing Company, 18 
| South Cana! Street, Chicago. : 
| Inquiry No. 5170.—For a machine for converting 
| rice into a Spouses of a fineness to warrant ite use as a 

| cosmetic. 

Territoria) Kights for sale, side rail burglar proof 

fastener and ventilator, Patent No. 700.420. Meets a 
| great demand. Full information by addressing 
Joseph Anderson, Seattle, Wash. 
& uiry No. 5171.—For machinery for weaving 
j . Ray ad and for all the operations done with the 

» ant be 
| 

Wanted—Revolutionary D Aut ph Let- 
ters, Journals, Prints, Washington Portraits, Kariy 
American Liustrated Magazines, Karly Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 4's. Correspondence solicited. 
Address C. A. M., Box 773. New York. 


Inewiry No. 517'°2.—For makers of metal goods, 
| such as hinges for pocket books, and knobs for covers, 
etc, 








An estate, holding a controlling interest in a corpora- 
| tion manufacturing patent devices for use in the 
| equipment of power plants, will sell its entire holdings 
| to enable it to adjust estate matters. An excellent 
opportunity for any one who can take an active p rt in 
| the management of the company, Not over $15,000 
necessary. Ful) particulars furnished and no names of 
inquirers disclosed, Elliott, Box 773, New York. 

Inquiry Ne. 4173.—For automatic machinery for 
turning spools, knobs, handles, etc. 

Cash paid for second hand material, gas mantle clip- 
pings and dust, metallic bismuth, mercury, platina, 
bronze powder, etc. 

Josef Radnai, 331 E. Sth 8t., New York. 

Inquiry Ne. 5174.—¥For manufacturers of ma- 
chinery tor making chewing gum. 
| Inquiry Ne. 51975.—For manufacturers of bri- 
quettes for use in carriage heaters. 

airy Ne. 5176.—For mkers of statuettes and 
out novgities in plaster, bisque, papler maché and 
white mefil. 


Inquiry Ne. 5179.—For makers of hand or foot 
power machines fer grinding lawn mowers, 

Inquiry Neo. 517S8.—For manufacturers of coal 
mining machinery. 

Inquiry No. 5179.—For manufacturers of tobaceo- 

} cutting machines 
| squivry Ne. 4180.—For manufacturers of cigar- 
} an Making machinery. 

Inauiry No. 5184.—For the address of the maker 
of pny en in the ™ Wesker Working World.” 

Inquiry Ne. 5182.—For makers of lauudering ma- 
chinery. 




















Notes 
and 3 


Names and Address m ust accompany all letters 
no attention ill be paid thereto. Thin i» i 
our information and not for publication, 

References to former articles or answers should 
date of paper and page or number of ques 

Inq not d in ble time should ’. 
Ae correspondents will t eee tn in mind thar 
some answers require wots reh, and, 
though we endeavor to to all elther by 
letter or in this department, 2ach must take 
bis turn. 

Buyers wishing to purchase any artic! it adver- 
tised in our columns will be ieutees with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personai 
rather than general interest cannot be expected 
without remuneration, 

Scientific Americen fe sotren’ & to may be 
had at the office, 10 cents 


Booka refered to promptly supplied on teelpt of 


eens sent for examination should be distinctly 
marked or labeled. 








(9319) E. N. asks: How many 
pounds will a fan pull, 5 feet in diameter with 
four blades, the size of the blades at end to 
the shaft being 8% inches and 204% long by 
24% at the wide end, at a speed of 1,000 R. 
P. M.? Also state horse power required to 
run a fan that size and speed. A. The draft 
of a fan varies with the speed nearly as the 
square of the number of revolutions per min- 
ute; and also with the angle of the blades. 
We estimate that the fan you deseribe will 
pull a force of 9 ounces per square inch, ana 
will require 10 horse power to run it ac 1,000 
revolutions per minute. 


(9320) D. E. 8. says: In reference to 
query 9286 by F. B. In issue of January 23, 
1904, you have repeatedly, in back numbers of 
the ScrenTiric AMERICAN, answered in the 
hunter and squirrel puzzle that the hunter did 
not go around the squirrel (which Is correct). 
You turn back now, and say he did. If he did, 
why didn't the hunter shoot the squirrel when 
he came in sight of it, which he logically must 
do to pass it, and save all these years of 
misery’ At what point of the circle did the 
hunter first see the squirrel? May I be allowed 
to add a dog to the circus, which also passes 
around the tree with the hunter, bot on a 
circle slightly less in diameter than the hunter. 
Does the hunter go around the dog too? The 
circles made by the squirrel and dog do not 
enter into the question. A. We have answered 
the squirrel question perhaps a dozen times 
within a year, and always the same way. No 
other answer has been given for the last seven 
years, since the present editor has been in 
charge, and we do not expect to reverse our - 
opinion. It is simple nonsense to say that 
the man must see the squirrel if he goes around 
it. Suppose the tree to be hollow and the 
squirrel were in the inside of the tree, how 
would the man see it? Nor does a dog make 
any difference, except to confuse the thinking 
in regard to the squirrel. 


(9321) H. W. F. writes: Some time 
ago I visited a factory in which large thin 
pieces of crucible steel were heated in a molten 
metal for tempering. I presumed the metal 
to be lead, but upon trying molten lead for 
the same purpose, I find that so much dross 
accumulates on the sarface, and so quickly, 
that it is almost impossible to get any of the 
pleces of steel to come away from the bath 
quite free from dross. I belleve now that the 
bath which I saw was not lead, but some other 
metal or mixture, Can you suggest a metal 
or a mixture of metals that In the molten state 
would remain free from dross on surface? A, 
Melted lead is the only metal that is used for 
the hardening bath. The lead should be 
skimmed clear and powdered charcoal spread 
on the surface of the lead. Sometimes car- 
bonate of soda is sprinkled on the surface; 
it gathers the lead oxide. If the soda slag 
sticks to the articles, it Is thrown off when the 
articles are dipped in the water. 

(9322) C. T. asks: Please answer in 
your Notes and Queries columns the following 
questions: Do you think that telephones will 
ever take the place of the telegraph im rall- 
roading? Can light be seen? If so, how’? A. 
It seems very unlikely that the telephone will 
ever drive out the telegraph The telegraph 
gives a copy which is a permanent record of 
what has been sent. The telephone does not. 
The telephone is limited in distance more than 
the telegraph.—-Light Is invisible. We see ob 
jects, not the light which mukes tte object 
visible ; the flame of a lamp, not the light which 
the flame gives to render things In the room 
visible, 


(9323) F. F. asks: It would be a 
favor if you would let me know how to make 
and use the dip solution that Is used to make 
old brass articles look new. The color desired 
is the same color 4s a new movement of a 
clock, and Is of a yellow green. IT understand 
that the articles are lacquered after the dip. 
A. The bright luster on brass articles by the dip- 
ping process is made by first cleaning the articles 
from grease or dirt by dipping tn a hot and 
strong solution of soda or lye. Einse In hot 
water and dry in clean sawdust. Then dip ip 
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um acid bath of equal parts of sulphurk 
nitric acids, strong, for a few seconds or 
a bright color is produced, wash quickly 
bolling hot water, dry and lacquer with a 
solution of shellac In pure aleohol The 
ticles should be heated as hot as belling water, 


and apply the lacquer quickly with 


brush 





INDEX OF INVENTIONS 


For which Letters Patent of the 


United States were Issued 
for the Week Ending 


February 16, 1904, 


AND BACH BEARING THAT DATE 


(See note at end of list about copies of these patents.) 


Abrading tool, J. ©. Smith . 
Air brake, W. H. Sauvage 752,111, 


Alr bhumiaifying apparatus, |. 8 Meieugen az 
Pr 


Amalgumator, Nelson 

Amusement device, A. G. Hammell 

Animal or feb trap, A. E. Daniel 

Animal trough, L. H. Stoner 

Ash door, FE. ¢ Cole 

Atemizer, A. 8. Dixon 

Automatic 

Axle lubricator, car, ©. Launer 

Bag fastening «apparatus, filled, B F 
Brown ‘ 

Baggage fastener, J. B. Moses. . 

Hale ties, machine for bending cross heads 
and eyes of wire, B. von Bultsing 
slowen , 

Bands of rings, mechine for making pack 
os, E. G. Newe 

Mattery stem guide, Martin & McComble. 

lend threader, P. B. Law 

Tearing, disk, ©. A. Hardy 

Hed, Kh. © W. Reinert . 

Helt, abdeminal, M Hazelbaker 

Nelt guide, It. D. Chritton 

belt joint, BE. 8. Buckley 

binder, temporary, M. P. Jackson 

ook. See Building or paving block 

iMietting pad, |. Cslk 

Holler brace, J. A. Pemen 

Mother damper caguinter, pithy i. BK. Os 
manu 

Holater, metal ‘A KB Bellows 

Heok, combination banking, A B. Cle 
ments " 

Beek, indexed, HH. C. Dunbar 

Heot or shee ventilater, G. J. Patton 

Kettle, J. A. Foster 

Hettic case fastener, C. BE: Johnson 

Mettle closure, H. L. Shannon 

Nettle closure, HH. Coale 

Kettle, non-refillable, D. J. Wilkins 

stepper, and opener, M. A. Dunn 
alley, J. BR. Walsh " 

I. Hamilton 

Brake be rom, 8 A. Crone 

Hirake beam, Ll. T. Anderson 

raking and clutching mechanism w 
Rebtuson 

reed making mochine, 3. KR. Stearns 

Breath guard, Sennett & Moore 

Brick mechine, ¢ Ii. Horton 

ridge, bascule, ( L. Keller 

lirkiie, OC. Arnesen 

Hriqueting machine, W. A. Koneman 

Hromin apart from chiorin, fractioning, H 

Dow 
remin from chiloris fractioning, H ii 




















how 
Bromin from vatural brines, manufactur 
mg, U. HM. Dew 
roster, 3. PFuston 
rush holder, electric, Db. C. Cookingham 
Krush, marking, La Bart & Campbell 
tutlding block molding press, J. H. Perrin 
Hultiing of paving biecks, I BK. Henry 
Hurgikt alarm, J. A. Minturo 
Butter press, F Murphy 
Hetten tustever, G. Krementz 
Cuble testing key, W. B. Hale 
(uw runway, Hopkins & Fellows 
Candy working machine, W. T. Hudson, 
Th2, 226 








Cahepy suppert, J. 0. Gag 

tor door tateh, mine, ¢ ft. Smith 
‘ 

‘ 





i” door operating device, hopper, A. Stucki 
‘te draft rigging, ratiway w T Van 
fhorn 


metallic railway, A. Stucki 

tue metalll underframe, railway \ 
Stuck 

Car, side and center dump coke, J M 
Ilansen 

ar signal, G. M. Lane 

ar underframe, railway, H. R. Keithley 

‘ar uploading apparatus, J. ©. Greenway 

arding engine fat, C. Mills 

arline, B. GO. Caughey 

arpet ¢ ener, Russell & Siegel 

‘arriage shifting mechaniam, L. Myers 

‘arton closing and sealing machine, G. R 
Wyman 

‘ame See Emergency case 

sith guard, A. B. Lawson 

entrifugal machine, J. W. Macfariane 

halw tightener, PF. Jackson 

hair brace, KR. B. Mock 

hamber vessels, . for earthen, W ‘ 

Miles 











. 


combination, M » Compton 
hernlate cooling mechaniem, E. M Mull 
“burn power, C. Morrison 
Yreutt breaker, automatic, BE. M. Hewlett 
i. W. Boule 
device, G. Hacker 
wating alarm, W. F. Winstew 
» & & Begun 
lothes drier, Cc. WwW ; 
lever buller, Rumely & Robby 
lutch application, magnetic, J. Riddell 
luteh, power press, C. EB. Pollard 
‘onal or ore pockets, gate and chute for, 
a 
won t hinge H. Rupley 
Coats, hata, eiehontion: ete supperting de 
view for, Tabak & Champion 
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Coekeye, H. P. Smith 
Coffee or tea pot, Savage & Hop 
Cottn case, BE. Kaffer 
Coin controlled mechanitam, 8. Prasch! t82 1) 
Collar or cuff holder, B. L. Pitts 762,587 
(ollar rack, horse, F. M. Cook 752, 20% 
Collar shaper, H. A. Twiggs 
Commatator, dynamo electric machine I 

}. Young 


Composition post, W. W. Northrop 

Conerete construction, armed or stiffened, A 
G. Considere 

Conveyer, J. G. Delaney 

Couveying table shifting mechanism E 
Raae lias 

Cork Gnishing machine. T. 8. Thompson 

Coraet atay, N. Parker 

Cotton packer, H. J. Arnett 

Cotten pi-ker, BF. B. Vaughan 

Couch, BE. O'Brien 


Orane, portable traction, Smith & Inman 
Crane, portable traction, F. KE. Smith 
Cream can, Jones & Downham 


Culinary vesee!, FF. H. Hill 
Caltivater, W. J katenes 
Cultivator ot Pilling Ryder 
Curette, lin 

cw €. , 


ae ee and shade hanger, 8. 8. 
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coupling and buffer, J. Thomas 7 
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Foot and Power SEE 
SHEPARD. LATHE ¢ 

DON'T BE AFRAID “OF | OVERTAXING | 
SCHIEREN BELTING | 


When we sell « belt 
that belt ts going t 
mands of that serv 
going to last a good 
Other belt y« 








from start vo finis 


New Yous : 6? Fer 
nn > 


TT 
Puiaperr an 


even.” Our Dixie Kelt | 
tell you how it’s made | 








1 
Hamevee ; Pek ben 4 


1 i Pian- 
wo € ‘incinnati, 0. 





for a certain service 
o stand al) the de 
bee, 





CHAS, A. SCHIEREN & CO. | 


ry St 
t 9? Franklin St. 


# Sixteenth St. | 








DEMERS, CLMETURY 
MITHOBITIES SE 
ven TH 
waent® WARTED 


ae scene lone 
| deal 
Var AY wats 











ROTH BROS. & CO. 


Manufactarers 


‘| DYNAMOS 


from 2 to 300 Lights. 


from 1-32 to ® H. P. 
Write for Bulletin No, 107, 
23 S. Clinten St. 
Chicage, Ill. 


























Fish 
Cane. TAUGHT FREE | Fissins. 
uti (eos and up) we ve ay wtoues .° 


couree 
Whi ie you're id 
money at home by print 
Write for partic culars, 
No.0 Th World's 


Awards. 
708 Chestnut Street, Philadelphia. 


qe >» make 








printing. 


and catalogue | |! 


Fair Hi I 








[pntsTEAMSHoy,, . 
Toledo 


Ohio 
=| PeVieen ironworks > 











ar, metallic, A. Stucki ct 
it 












7 
apreader, and pilet light device, 
I 7 


Moceme ety 
Renee 244m, 


20 : THE EUREKA CLIP - A 


The most useful article ever invented 
gerpets. indispensable to Law- | 


itors, Students, Bankers, Insur 


ance ( ‘ompanies and business men gen 


Hook marker and paper clip 


Does not mutilate the paper. Can be 


In boxes of 100 for Re. 


re 

ad. of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sera Y} mail, free. Man- 
afactured b lidated Pafey 
Pin Ce., Box “2 leemfield, N 


” For Either 


This machine ts th ar 
with a power | my 


hand machine 
ean ly in «wal 
price list fr 





Hand = Power | 





THE CURTIS & CURTIS CO., 
6 Garden St., Barexronr, Conn, ie at 
eater, 








hand machine sup- | 
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“POWER 


ROPE. 







MOST POWERFULL WIRE ROPE MADE 


':| BRODERICK& BASCOM 


st. __ Sebewss. MO. 


the machine and an « 


210A Canal St., 


ROPE CO. 
“The Sharer” 


A new foot power that can be app 
to all light machinery. 


keeps it going. Send for our Booklet. 


SLOTKIN & PRAGLIN, 


5° 





vccasional kick 


New York. 








TOOLS 


FOR MECHANICS. | 
et | ef Send for Free Catalogue No. 16 B. 
ee ee ee nl The L. 8. Starrett Co., Athol, Mass., U.S. A. 
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S hketatctt-tetke! 


t 
F 
k 


Fire 


Gas 
(las 





Gun 


Curtain roll support, N. C. Jones .... 
Curtain shade eS T. Whitt 
Cutting tool, . 
| Derrick, 
Derrick and dump, combina ti 
Desk, 
Digger. 
Display cabinet, 
Display rack, 
) Dell, ° 
Door eheck, R R. 
Door, gate, etc., Ww. R. 
Door stop, 
Door sto 
Door ote ) 
Doors, 
Douche, 
Draft 
Dredge, 
Dust 
Dye, d 
Dyestuff, sensitizing, 
Eeonomlzers, 
well 
Elastic 
Electric 
Ww. D 
tlectric 
Blectric 
Electric 
Electric 
} Electric 
O'Brien 





Electric 
lectrode, 
Rodrigues 
tlectromagnet, 
leetro 
molding case for use 
imbankment 
dai 
lupergency 
lngine, 
gine 
bustion 
Lngine 
lng ine 
Pe istring 
fngines, 
E. Do 





Logines 
bastion 
ngines 
plosive, 
nvelop fastener, 
nvelop 
Wolf 
lvaporating 
vener, 
[Apansion 
ix ploston 
Leglass 
yeglasnes 
an blade 
astening 
aucet 
Matthews 


ertilizer 
| Fiber cleaning 
Filter 
Blaisde! 
ire door support 
ire escape 
ire escapes, 
der for, 
ire extinguisher, 
ire extinguisher, 


ire 


Stearns 


Fluid motor, 


for others. | Fluid pressure 
“uid 


Inid 


Foot 
Forging 
Fo 


rm 


crete 
Furnace, 
Furnaces, 


urring, 
(iage 

} Garment 
Garment hook 
Gas generator, 
generator 
lighting 
(jas Meter, 
Gas or solid 
(anes 


(rate, 


trate 


Schies 
* | Glass 
Governor, 

Sargent 
Gratin 
mechanism 


Gearing, 
L R 
= | Gearing 
® ‘ 
Z| Glass 


jrain 
ain 





Grain 
Grinding machine 
firing 
ner 
n, countershaft, | [iammer 
Harmonica, 
Harrow, 
Hat 
Hat 
Ilay 


Ilay 


Heating articles by 
Heating 
Heel, E } 
Heel building machine, 
Hinge 

blinds, 
Hoisting 


Titcomb 
Holdback 
Hood and cooking 
Zimmerman 
Hoop faring and sizing machine, 
Horn 
Hors: 
eeenshon. 
Horseshen 
Horseshoe 
ture « 
Horseshoe 
A kick starts [Hose 
Hose 
Hydraulk 
Hydraulic 
livdrecarbon 
livdroes 
Hydrocarbon 
Hydrocarbon 
making apparatus, 
Identifivation 
Illuminating 
j Wadsworth 
) Incandescent 
| Inclosing device, 
Incubator 
son 

| Incubators or “hoth 
ing : 
Inking 
Internal combuation engine, 0. 
luternal combustion motor, A. Vogt.... 


ans 











See Post hole € dlager. 
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TALKING 
f TOFFEE 


Let me tell you if you want to get all the sweets 
of life you cannot afford to ignore or overiook 


Mackintosh’s 
ft, TOF FE 
cream PF OF FEE 
an old English candy that 
I am tutroducing into this 
country. Its exquisite flavor 
has u.ade it popular in Great 
Britain and the same quality 
is creating a demand for ft in 
this country. I have put it 
onthe American market 
because | know Amert- 
can people like good 
things. Ask your deal- 
er to supply you with 
MACKINTOSH’S 
TOFFEE, 
him first, hae 
however, buy 
handsome family “. 
weighing four Ibs 
$1.60 by mail. Large 
sample package sent 
for i6e, in stampa, 





LAMONT, 
CORLISS & 00. 
Importers, 

TS Hudson St. 
New York City. 


Dealers supplied every 
where through them. 














convince. 








starting 
Fireman's 

ish basket 
closing the 





ra, device for automatically 


Dept. U. 63 Prince St., New York 





A Scientific Germicide 


To prove the wonderful 
curative powers of 


Hydrozone 


to all afflicted with Skin Disease 
of any kind, I will send 


One Trial Bottle Free 
to anyone sending me 10 cents to 
pay postage. Hydrozone is a 
harmless germicide. A trial will 


Booklet on treatment of diseases sent free 
on request, 


Sold by leading druggists, 


Prof. Charles Marchand 











wall covering material, J 








Latbe Chucks, ¢ 
bex for steam boile r or 


| If you want the best CHUCKS, buy Westcott's 


Little Giant Doubie Grip 
Drill C ‘hue ~ Little Giant 










earec 
bination ‘athe Chucks, Plain Universal Lathe 
ndependent Lathe Chucks. Made by 
t 1@». meida, N. +., U.S. A. 
‘or catalogue in Ln ih, French. Spanish or German. 
RST PRIZE AT COLUMBIAN EXPOSITION, bS®, 


r 
a” 
3 









internal combustion engine, 


box, 

fastener, 
carrier, 
rake 





.2.3and4 
Cylinder 


Launches 
17 to 50 feet 

Send for 

| new catalog 

GRAND RAPIDS G48 ENGINE A YAOHT 00, 











supporter, 


FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
P MENTAL & REPAIR 
WORK, 


From 9% in. to 13-in. swing. 


p 
Send for Lathe Catalog. 
W.F. &INO. BARNES CO. 
ablished 1872, 
1999 Rub; St, Rocxgorn, Int. 


OR. DYKE’S “DISEASES OF A GASOLENE 
AUTOMOBILE tthe ‘men” 
CURE THEM.” 

A book for owner, tenes purchaser 

or repairm 
Hints and suggestions with illustrations, 
Diagrams and — 
ce . 
A. L. DYKE AUTO. SUPPLY COMPANY 
2108 Olive St.. St. Louls, Mo. 





Send l0c. for the largest Auto. Supply Cat. in the world. 





MARINE ENGINES 


1% to 40 H. P. 





Rapids, M 





NOISELESS 


Bevel Pinions 


We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any requi 

power. Write for catalogue. 


THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 


— 


















S| MAXIMUM POWER MINIMUM COST. 


ump for 
near lard, acids, starch, 
perrersse. wer s 
ash, tanner’s liquor, 
qoteomneed oul or 
hot or or cate. Ae thick os or thin 
ant to 
TABER ROTARY ‘PUMP 
ost work at 4 


which does t™e me 


y desired speed 


‘durable. Af) parts are inisronengee ble. Needs no 
lied workman. Defects guaranteed. (¢ ataloque 
TABER PUMP CO., 32 Wells St.. Buffalo, N.Y., U. S.A. 
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Slips on like a coat. 
Rasiest shirt to get into, most 


prevent Ss 
omni when in. 


the GAP 


| Roomy. geen ll binds 
‘) powhere. Bosom lays flat. Spe- 
cially designed collar band. 
Modei Shirts have correct cut 
and style of best custom make. 
Negligec, Stiff Bosoms and 
Plaited Fron’s; all styles, latest 
designs and fabrics, 
Ask your dealer. 
A Vaseame Boonurt Fare 
to know & good " 
for ali cooasions. Write for it today. 
Special Shirts built to order 
‘0, SHIRT °0., 40 Century Building, 
Indianapolis, Ind., U. S. A. 

















Send for booklet, which explains why 


The Smith Premier Typewriter Co. 


Factory 


Syracuse, 


Executive (Office 
Bi Broadway, 


M. ¥. 


New York 


Branches in all iarae cities 


Il the Standard machines SOLD or 
HERE at HALF MANUFACTU PR . 
Shipped with privilege of examination. Send for Cat. 


Typewriter Emporium. 203 LaSalle St., Chicago 











SEALS, BOTTLES, 

PACKAGES, 
BOXES, PAPERS, 
CAR DOORS 


“ 


Send tora 





sample of 
the great 
Twentieth 
Century 


| SIGNATURE SEAL | 


His Seal has two parts -the Lock and Breakable 
Key. To seal any article, pass both ends of the 
wire through the eye of the block, turn key until it 








breaks off. Signatures may be written pe rmanently 
—_ a pencil on one side of the block. Signatares 
m the block. The 


may algo be stamped or printed « 
» 


of the key may be used to keep “tab” on the 


seals used, so that a count is easily kept by the 
sender. No tools necessary. 

Write to-day for Literature. 
D. K. HIETT, 185 Dearbom St., CHICAGO, ILL. 
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ie Olds Gas & Gasoline 
he Olds Py 
Engines. tect! ing ‘ee an es 


Tengines, enable 
wt depen wit two 
turds of the usual conypii 





Od. Masatine i» agine Werks, 16 River St., Lansine, Mice 


Warren's Natural Asphalt Sand Surfaced 


ROOFING 


APPLY IT YOURSELF 
MAKES A FINISHED GRAVEL ROOF. 


Comes ready to lay 
in rolls of 108 camare feet, 





Write for sample circular 
and piices. 
Warren Chemical & Warren Chemical & Mig. Co.. 18 Battery Pl., New York 


PALMER 


MARINE and STATIONARY 


MOTORS 


Zand 4 CYCLE 
are no experiment, as they 
ate in successtul ope ration 
in all parts of the world. 

waunches in stoc rk 

Send for Catalogue. 
FALMER BROn,. 
Coan. 
New New Vork Office, 136 Liberty St. 


The Franklin Gas Engine 


One-Half Horse Power 












worth $100 complete. 


ings tor #16.50 For real work —not atoy 

Sb revo utions per minute. Uprigbt or 
horizontal form. finished purts sold 
separately. Runs by gas or gasolene 
For boys and men with a mechanica: 
turn. ‘rite for circular 9. 


PARSELL & WEED 
129-18] West 3lst Street, New York. 


















Journal lubricating device, 





| Mail bag 

| Mail marking appare 

Match box and cigar cutter, 
ek, Jr 






| Printing 


Iron and st 


Jar closure, 


Joint 
Journal bea 








] 
| Invalid lifting apparatus, B. Bratlie. -+» 762,198 
782,064 


eel, treating, 
H. & 


ring, ball, F 


son & Williams 


Kerosene 


Knob attac 
Lace tip, st 
Lamp, gas, 
Last, W. J 





or 
tematic 
means 
Leveler, fhe 
Lifting jac 
Linotype m 


Liquid sepe 


qvist 
Lock, EK. | 
Lock, C. | 
Lock, P. I 
Lock and | 
Locket, 


Locomotive 
Locomotive 


Loom picker 


Loom shed 


loom shedding mechanism, 
je, C. F. Thompson 


Loom temp 
Lubricating 


thereby, 


Lubricator 

Machinery, 
bet weer 
Krogh 





vi 
Match holder, a 
sponge 
Measuring and cutting machine, 


Mattress, 


Stiles 
Measuring ¢ 


Measuring instrument, R. 
instruments centrally in bottles, 


Measuring 
ete., ™ 
mann 


Meat cutter, 
euring, 


Meats 
Metal work 
Metals from 


squeezer, A 


vapor gene specie 1 apparatus, 


Clark 
hbment, P La 
me, FLA 
M. D 
Weir 


mirrors, 


alteration of plane 
of spherical, T 
id, J. W 


k, E. ¢ Yea 
atrix, H. Pet 
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Gillon 


itch, N. W. C 


W. Foster 

track sander 
turn tabl : 
stick ch 
forming eal 








motors and 
‘ .& FLW 


) stationary a 


“atcher, O. P. W 


ntuR, 





Ebner. 
rubber, 


levice, V. B. 


eans for sect 
3. W. Simm 
F. J. 
ing machine, 

» complex or 





Brewington..... 
» Belt joint 


Bagley 
Compton 


McLaren s ‘ 
apparatus for the sys- 


Lafferty 


centrifugal, on 


device for, A. Krebs 


for protecting the 


Simmons. 
Gardner. 
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Hodges 





joints 
nd movable, F. W The BEST CAR Built in America Mode Sg eae foal at ne he 
Ehrhardt Proved by Its ew equals at doub: 
H. E. Waite Splendid Records, beg ‘ 
sombined, F. H ; modets, to $1.3 
com > - aa. 95 Tonneau for Four, Shall we i ou our pew ius. 
aes ‘** 79 443 eA50. tratt K—¥- showing why you 
pec dndes ead abn 752,443 shou 
M. L. Derick...... 752,147 Other LOW 
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Limousine vs danseee 752,120 | Seyi Ke mh 4 Wah Avene * 
ro | v 
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Schierbeck . 752,470 


uring, A. B. Hoh 
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CREST MFG, CO., Cambridge, Mass., U.S.A. 
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Mucilage « up, W 


Muffle, J 
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Music shee 


Musical ins 


Musical instruments and players, 
mechanical, M,. Gally 


action for 5 
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apparatus 


Nails, 
neously 


Nut lock, J 


Nut lock, W. R 
Nut lock, W. C 
Nut lock, s# 


Oil burner, 
OL burner 
Oil separate 


Oiler, 
Ore mill, W 
Ore separat 


Packing, pi 
Pad. See 
Padlock, pe 
Padlock, pe 
Panel board 
Paper clip, 
Paper faste 
Sibley 
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Picture han 
Pie pan, W 
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Blotting pad 
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Green & Martin. 
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Elchengrun 
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neitive, 


7 
=: 
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combine a, 


“one the new automobiles 
Electric Runabout, shown herewith, fills an impor- 
tant place, 


urance and reliability under 
Another new Columbia that is selling rapidly is our 12h. p, 
Light Gasolene Tonneau with two cppssed cylinders ing 
orward bonnet and novel automat 
cokiel which make it easier to operate than any 
other gasolene car on the market. 
Catalogue of these and other — rehtcles will be sent on 


of the year, our Columbia 
It is the lightest electric made with the 


rand no other approaches it for s 
th conditions he 


features of 








iown for private service. 


1903. EDITION 


Tt Che (Yorld’s Fighting Ships 
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rming, M. M. Renn 752, ion 
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\ 752,062 
feed mechanism 


752,488 | | PART 11.— 





beam, draught, 
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fal «04 of the size, weight, 
ir 


A series of chapters by noted Admirals, 
navies, on vital questions of the day in naval constraction, 


(NAVAL ENCYCLOPEDIA AND YEAR BOOK) 


By FRED T. JANE, Author of the Naval War Game (Kriegspiel). 


as a text-book in European navies. The 


Usea only 
absolutely correct and complete work of the kind publisbed. 


414 PAGES. 
OBLONG QUARTO. 


PART 1.—THE NAVIES OF THE WORLD: the Great Powers in Order of Strength; the Coast 
Defence Navies in Geogrephical Order. 
| PART H.—ARTICLES ON NAVAL PROGRESS DURING THE LAST TWELVE MONTHS. 
special article on Warship Engineering by Charles de Grave Sells, [ Inst C.F. 
VIEWS AND OPINIONS ON NAVAL QUESTIONS, 
U. Cuniberti. Chief Constructor ot the Royal Italian Navy. 
6 | PART IV. SIGNALS AND SILHOUETTES (arranged in the same order as the Navies in Part I,). 


OVER 3,000 ILLUSTRATIONS. 
CLOTH. PRICE, $5.00, POST FREE. 





With a 


With a specie! article by Colonel V. 


| CONTAINS A i _phosegren® of nt every , warship in the world; also a silhouette and a gun and armor dia- 
- € 





horse power, speed. coal supply, poner and size of guna, 
] 


f every warship in the work 
of every gun of every navy 


velocity. energy, penetration, etc.. 


Naval Constructors and other experts of various 
tactics, and strategy. 


a press, flat bed cylinder, W. 8 
Huson bre 7 7: 
| re shears, A. S. Boyd..... 7 
Pulp or compound, vegetable, D. Bickford 7 
Pulp screening machine, N. Richard 7 
Purse locking device, C. Andresen 7 f each v 
| Puzzle, O. Crittenden 7 
Rail, guard, D. F. Vanghan.... . 2 CONTAINS :—The length, 
Rail joint, BE. D. Boasso 7 
Rail joint, W. W. Kercher 7 
Railway construction, W. Terrell. 7 $1 CONTAINS: 
Railway rail chair, J. B. Weaver 752,430 n the world 
Railway service safety device, E. B. Powers 752,101 | 
Railway signal, J. K. Leedy. 752, CONTAINS: 
Railway switch slide plate, J. Carter... 7 
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rib... ‘ «+++. 752,546 


CONTAINS :—A comparative table (by the author) of the strength of the navies of the world— 
scientific attempt yet made to classify the world's warships and navies a# to actual febt 
ng strength. 


IT SHOULD A +4 NOTED that thi: work is from the pen of a naval critic and expert, 
fos is far-reaching on both sides of the Atlantic. it 
hose who follow the course of pava!l development, 

find a place in every Hbrary. 


MUNN & CO., Publishers, 361 Broadway, New York. 
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will be of fascinating interest to 
and as a book of reference should 
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ORiscssctccosshtnee 


15 Cents Per Thousand Square Feet 
is al! you need to pay for painting your buildings if you use our system and 
STAY-THERE READY-MIXED FIREPROOF PAINT 
THE HOOK-HARDIE CO. << 


11-27 Hook Building, Hudsen, Mich. 
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There is no 
Prohibitive Grade 
for the 


CADILLAC 


The Cadillac Automobile will to up 
any grade of any well-traveled 
without balk — most time without 
change of gear. The Cadillac does more 
than overcome grades—it is a machine 
for all roads and all seasons. Mr. 1. L. 
Atwood, an auto novice, drove a Ca- 
dillac qevialning Save passengers from 
New Y aterbury. ae 


93 miles, at an average speed 
13 miles an hour without a 


pil 


performance— 
Loaccident, no repairs 
—but perfect satisfaction. 
No gaskets to burn or blow out; 
new sparking device endorsed by all 
gas-engine experts; same copper water 
jacket as used in latest French ma- 
chines; speed range 4 to 80 miles ap 
hour; only two places to ol!l—against 
ten or more in others; interchangeable 
bronze bearings; mechanically oper- 
ated valves. Model A, 1004, with the De- 
tachabie Tonneau seating four facing 
forwart, PA. Without tonneau, the 
smartest of Runabouts, $750. Our free 
illustrated booklet N «cives address of 
agency Dearest you where the Cadillac 
may be seen and tried. 


CADILLAC AUTOMOBILE CO. 
Detroit, Mich. 


Member Association of Liceused Automobile 
Ma. ufseturers. 
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Is 20 Years’ Experience 
Worth Anything? 


It is a siunificant fact that the accumulated ex- 
Vare of of twenty years—gained in the manufac- 
of tires # ard the 


ich are regarded a6 sta 
over—enters into the construction 


The ne MORGAN & WRIGHT CLINCHER 


The tire itself ts the beat criterion of our ability 





MORGAN @ WRIGHT 
22 May Street Chicago 


New York ODayton,0. St. Louls San Francisco 


| Sharpener, drill, J. L. Bryson 
Shears, A. tiutatein 


Sheet Iifting and counting device, 


Shepherd's crook, Hl. Frizell 


Shingling tool, EB. H. Cokefal 


Shock loedet, urroll 

Shoe, J. A. Man 7 
Shoe fastening de View, G A. Turnbull... 
Shee polisher Coleman 


Y, utilize this knowledge in the con- 
horoughly reliable automobile tire 
Investigate ft. Specify It. 

hur booklet “A Tire Trinny treats of the merits of the tire 
in detail, Send postal request to 


Insist I pon It. 




















DYNAMO AND MOTOR COMBINED 
Pally described and illustrated in ScLENTIFIC 
CAN SUPPLEMENTS S44 and S45, The machines can 
be ran either as dynames or motors. rice 10 cents 

by mail, Munn & Company, M1 Broadway, ! 
York City, and al) newsdealers. 


AMEntI- 
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out of doors. 
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The Embodiment of 


Grace and Elegance 


From the perfected design down to the most 
"tion, luxury in the ap- 
yined with bigh speed 





minute detail of constr 
pointments has been com 
and absolute safety in building 


PEERLESS bir 
TOURING CARS 


$3,700 to $6,000 


The durability and dependability of each Peer- 


less Car is guaranteed by the expert knowle ive 


mechanical skill and quality of material that 


enter into it. Agencies im principal cities. 


Photegravere of “The Peerless: (ir) TV stxe [hats 
inches, without advertising, mailed anywhere for | 
ents, colm oF stamps 

New iilustrated « alalogue How ready 


PEERLESS MOTOR CAR CO. 


Member Association Licensed Automobile Manufacturers, 


Cleveland, O., U. S. A. 





Suspender attachme 
Suspenders, M. Hyon 











OS ft, long, 6 1. 8 tm. teem. To build re- 
quires 0 ft. lumber, @2 00 worth of hardware 
aed pairt. Price of Patterns 
Fran, tocheding patterns, §) 75.00, Cor 


Heat, witheant carine, @1,000, 00, 


very profitable and independent b 
Pattern 


* 
sheet of inatructions ead working |! /ustrat 


BUILD Mod ha 


the Hi 
rinted 
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of each step 
D Anyoue an be 
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ithe « rapital, = healthy 
p. Catalogue "pnd part . 
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. Mp. cat logue, 
BROOKS ‘BOAT “urd. ‘ce. Station A, BAY CITY, MICH. 


Own BOAT 


k Bystem. which consists of Exact Size 





com ry mt of 
Ul 





teular ; pecs, be 
ew tt to plese with so many 
nd then we give you an tllustration 
periy dome With cor Patterns 








b, Sailbont, Canoe or Rowboat { for |, 16 ft long, 4 & igs 
The System be the Twent matld requires lumber 
y and experienced boat build | OF worth f berdwen 
offers a great portant'y to establinh « | os ot Patterns $5.00. 
rin er Ses -_ tran nA | Se » ‘ trp he be . 
wit evt neine 2150.00, 








Trace 
Train service, electric, M. D. Comptor 
Transformer, C. B. MeCurdy 

Transmitting intelligence through the natu 





Painter 


is the improved way to 
apply paint, shingle stain 

whitewash. Aclever 
device that quickly 
spreads a smooth, even 
coat over any surface. 
Works by compressed 
air. Simple construction. 
Never out of order. No 
experience necessary to 





No Scaffold 
No Ladder 


required. Makes painting 
safe work. Saves valuable 
time. Economizes expense 
and is guaranteed to do 
satisfactory work. Send 
for jree descriptive circular. 


Pittebarch Plate Glass Co. 
General Distributers. 


Patton Paint Com 
227 Lake St., Milwaukee, Wis. 





Turnbuckle, safety, BE. H. Cowart 
Typewriter carriage, C. D. Rice 
Typewriter carriage construction, J 


Typewriter paper cuide, 0. C. Kavk 
Typewriter paper release device, I My 
Typewriters or the like, type bar construc 





RESTORES THE SIGHT 
WEAK EY MAGE 













SPECTACLES ARE A 
NUISANCE, 
SECESSITY 

OMLY MAKES 

ONE WEAR THEM. 



















PREVENTS FAILING SIGHT 


DULL EYES MADE 
RIGHT. _ 
























rite for 
ULUSTRATED 

EATISE ON THE 
° Mailed Free 


THE IDEAL COMPANY, 
230 BROADWAY, 
NEw YORK. 

















Saw handle, D. W. Solomon 
Saw holder, D. Rowe 


Sowmill off-bearing mechaniom, BE. TT. Davies 
vw 


Seeners ete.. of theaters, machinery fe 
raising and lowering stage, BE. Lytton 
Serubbing appliance, O. F. Swift 


| Semi elliptic spring, EB. Cliff 


Separator, W. J. Reilly ‘ 

Sewing machine needle, self-threading, I. M 
Farmer 

Sewing machine spool holder, G. W. Cough 
enour ise all ‘ 

Sewing machine stitch forming mechanism 
shoe, J. L. Kieffer 

Shade and globe holder, W. ©. Homan 

Shade holder, M. PD. Compton . 


Shade roller bracket, J. ¢ Miller 
Shade roller, window, R. Z. Nolan 


Sharpener, disk, H. Barford 


Sheet conveying machine, T. ¢ 


Darley, Jr 
Sheet metal, manufacture of, A. Paterson 


Shingle machine, A. VP. Finger 


Ship cleaning device, BE. Cok 





Shoe rack, ¢ \ Whites mab 
Shoe tree, M. W. O Brien 
Sleve and cleaner therefor, shuking 





(ermy 

Sign, changeabl a 4% Blackmer 

Signals, apparatus for preventing 

| drivers from running past heme 
tant, ‘I ae 

| Signals, el cal apparatus for producing 
seun ( i (r Brien 

! Signaling Wireless I Draw baugh 

Slag pet construction, worm gear operated 

V. Fitts 


Snow guard, G. F. Folsom 
Soap, making 
Soda water ap 
Soldering machine, gang, J. Dulx 
Souvenir, pocket, E. Seott 
Spark arrester, M. He. Thode . 
Speed mechanism, variable, C. 8. Hisey 
Spindle brake, D. G. Breheny 
Spinning apparatus, ring, A. Lovejoy 

J 


W. M. Morse 





Spokesha ve I. Spear 
Spool, needle cushion, M. Dunconml« 
Spring cushioning device, ¢ I’ ty rnes 


Spring extension suppert, B. A. Estep 
Stamp mill tappet. E. ft. Morey 
Steam and explosion engin combined, W 


Db. Gardner 


Steam, apparatus for separating grease 

| water from, W. J. Baker 

Steam beiler J A. Mumford 

Steam boiler, N. I Warret 

Steam engine A. SS. Lineback 

Steam generater, E. G. Roberts 

Steam trap, J. F. Male 

Stitch forming mechanism, EB. ¢ Hendersot 
Stock boards, system for operating, G Ss 


Gallagher 
tocking supperter, V M. Vars 
sawing machine, O;. W. Alston 
New oe stopper 
a oy 
oppens 
tem of feeding slow burning, E 


8 
Strainer . fon down spouts, self-cleaning, Hat 


ris & Adams 


| Straining device, liquid, J. H. Adwen 

Streets, ete., aprinkling, L. 8. Van Westrom 

Streets, sprinkling, I Ss. Van Westrum 

Sulphuric anhydrid contact apparatus § for 
f, W ’ 


Hasenbact 
H. G. Geer 





the production of, 
t 


Suspenders, ( A. Lations 
Sweeping machine, Green & Larsson 
Syrup, J. J. Reed 


Tag making machine, J. ¢ Taft 


Target trap, P. North 

Target trap-rcleasing means, S. A. Huntley 

Teeth and mouth, casting impressions of the, 
w.M 


Dailey 


Telegraph pole, J. UH. Purdy 


Telephone system, automatic, Norstrom & 
Brownrige 7 

Telephone transmitter hanger. M. Setter 

Thermometer case, antiseptic, P. C. Hay 

Threshing machine, N. G., T. D., & J. M 
Rows 

Threshing machine, KR. N. MeClanahan 

Threshing machine ete., coupling W J 
Randolph, J: 


Ticket, unalterable duplex, J. J. MeGuirk 

Tie rod connection, G. G. Guy 

Time table appliance and advertising device 
il 


Warrens 


Tire gage, F. Curran 

Tire mounting apparatus, R. B. Price 

Tire, pneumatic, H. EL Irwin 

Tire, rubber vehicle, BR. B. Price... .752,416, 
Toaster or broiler, G t. Wilson 


B. Johnsen 
releasing, W. Carter 





ral mediams, D. Drawbaugh 


Triped, G. F. Smith 
Trelley catcher, Young & MeMahor 
Trolley cords, automatic check device for, 





S&S. J. Buckland 


Trolley finder, EK. 8S. Stitt 

Trolley guide, overhead, C. W. Burkhead 
Trolley hanger, M. M. Wood 

Trousers creaser, E. C. Chandler 

Truck, pedestal, J. M. Hansen 

Truck, railway A. Stucki 

Trucks from cars, device for releasing, R. L 





Truss, D. T. Foley 

Tumbling barrel, W. H. Hart 

Turbine, H. Holzwarth 

Turbine bearing, H Holzwarth. 

Turbine, elastic ftuid, J. Wilkinson 
Turbine, steam, De Goede & Groot 
Turbine, two speed and reversing, J. Wilkin- 


aon 


ander 752,101 


tion for, BE. F. Kunath 


Typewriting machine, L. P. Diss 
Typewriting machine, W. C. Farnum.752,214, 
Typewriting machine, J. W. Schuckers 
Typewriting machine paper edge guide, J. C 


MeLaughlin 


Typewriting machine paper guide, F. X 


ager 


Typewriting machine tabulating mechanism, 
Cc. N. Fay 7 


Umbrella, ¢ N. Christensen 

Umbrella lock, combination, R. B. Waite 
Umbrella netch, A. M. Peate 

Underwaist and garment supporter, com- 


bined, L. M. Jones 





Upholstery spring top clamp, P. F. King.... 
Valve, J. W. Nethery tgp 


Valve, Halley & Downey.......ccccceceeces 
es a. Ws EUR: oo ccacveceos . 

Valve, J. Utrilla Seedececcascce 

Valve, ball cock, C. Toxter 


Valve, emergency, W. Cooper nee 
Valve, internal combustion engine, C. 





Ss 
gent 752,303, 


Valve, locomotive, Coryell & Stephens 
Valve mecheniam, E. Kromer 

Valve mechanism, M. Schilde 752.471, 
Valve, safety, C. C. Palmer 

Valve, steam engine reversing, E. Kromer 
Valves or equivalent means of hydraulic ap 


ratus, mechanism for operating, H. BE. 
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Makers ot Motor Cars and Motorcycles. 














Bankers @ Brokers, 


TOOLS AS A TOPIC 


must be interesting to every handi- 
craftsman. ‘here is a mine of infor- 
mation in 

Montgomery & Co.’s Tool Catalogue 
which enumerates thousands of tools. 
Capitai handbowk of reference. Pro- 
fusely tlustrated. Sent by mail for 
2 cents Ret sheet included. 

MONTGOME } 








105 Fulton St., 


Price 
$15. 











—_— 


‘Mitchell 





Two-cylinder engine, air-cooled, mounted in front, 


sliding-gear transmission, three forward speods and 
reverse all on one lever with direct drive on high speed, 
automatic lubrication, seven actual horse power, quiet 
in operation 


PRICE, $700. 


rite Jor catalog. 


MITCHELL MOTOR CAR CO.,, 
Tarner Ave.. Racine, Wis, 














is not only the thief of 
time, but in the case of 
Life Insurance it steals 
from your family the 
means of living as well 
after your death as when 
you Were alive. 

Write for our little 
booklet. 


“i PENN MUTUAL LIFE INS. CO, 


PHILADELPHIA 


DIVIDEND — 


PAYING = ser OL, Ba cornea | SMELTER, 
AND IL.sDUSTRIAL OckKS making possible 
LARGE INTL nker PROFITS, listed and 
volisted, our speciaity. Booklets giving full in- 
formation mailed free on application. 
DOUGLAS, LACEY & CO. 

66 Broadway, New York 








fF? Morelight 
y, 5 Winds 


pai ors 


EASTERN GRANITE ROOFING CO. 
Irving Building New York 


A Southern Home 


In a country free from excessive beat 
and cold, healthful and prosperous. 


LANDS at LOW PRICES 


For printed matter, circulars, etc., 
giving full particulars, write 


M. V. RICHARDS, Land and Industrial Agent, 
Southern Railway and Mobile & Ohio Raiiroad, 





Washingt D.C 








co,, 
New York City. 


GAS ENGINE 
IGNITERS 


for Marine. Stationary and 
Automobile engines. 

save their cost many hc 
ver in wy! Rage 

% Write r circulars. 

The. Carliste "a Finch inch Cox 


Clifton Ave., Cincinnatl, 


ARTESIAN 


Wolls, Oil and Gas Wells 
eentract toany fe 
2000 feet. We also 

ture and furnish oer te 






















Machines for 100 to 
Write us stating exactly 
is required and send for 
: trated catalogue. Address i: 
INGINEERING AND Wek 7 
New Yous, U 
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Don't spend all your life in a poorly paid clerkship. 

We train ambitious men or women. in spare time, for 
itions that pay well. Start to-day to rise. 

Fexthooks make it easy for those already at work to 


' 
ing; English an; Spanish; Preach. 
0 Fon Ww hen writing state sub- 
1G 


ses, Ciroular tree. 





ject that interests you. 
Behools, ‘Ber 9 














The Remington 
Typewriter 


represents the result of more study, 
more effort, more labor and more 
practical experience in typewriter 
manufacture than all other makes 
of writing machines combined, 


It ought to be the best and 
IT IS. 


REMINGTON TYPEWRITER CO. 
327 Broadway, New York. 




















= Magical Apparatus. 

Grand Book Catalogue Over 700 engravings, | 
Ze. Parior Tricks Catalogue, free. t 
MARTI INKA & CO., Mfrs., 48 Sixth Ave., New bw York. 


A.W.FABER 


Manutaciory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 


RUBBER GOODS, RULERS, ARTISTS’ COLORS 


New York, N. Y. 
1900. 


78 Reade Street, 
GRAND PRIZE. Highest Award, PARIS. 


YP 





ihicage, New York or 





What Is Daus’ Tip-Top? 


ve PROVE that Dans’ “Tip-Top” is | 
he hest and simplest device for makin 
100 copies from pen-written and 5 
coples from typewritten original, we wil! 
ship complete da eieats ”, cap alze, | 
“ thout deposit, on ten (10) | 
day’ trial. | 
Price 87.50 leas $ 
trade discount of 
\% per cent, or 


The Pex P. Daus Duplicator Co, Das Blig , 111 John St, New York | 






Net 





















Kennedy 
Perpetual 
Memorandum 
Book 


A new idea for vigilant business and profes- 
sional men. Makes memory training unneces- 
@ary. Designed to meet the demand for 
something unusually fine. 

Built of genuine wine-tinished Russia calf. 
Vest ket size a Fy 4 inches) with re 
Movable insert- of 60 pertorated, detach- 

leaves of Hoonecs or Japanese linen, 
= or ruled quadrilie, 6, 8 or 10 lines to the 
areal, dollars and cents, or for card- 
Pads when filled may be filed 
Extra inserts can be 





































Pores. 
preserved. 
red of us 

Used by high-class business houses for select 
Complimentary gift purposes. 

Complete with your name lettered in 
gold on outside of cover, $1.00 by mail, 
Pestpaid. A dollar bil! will do the trick. 

Extra lettering, lic per line. 


KENNEDY BROS., 
217 Genesee St., Utica, N.Y. 

















Vehicle, C. 
Vehicle 


Vehicle ste 


Vending m 


Ver ding machine, 


anige 
Ventilators 
Vise, H. E. 


Voting mac 
Voting mac 


Wagon, du 
Wagon unk 
Wardrobe 

Warping m 
Washboiler 


Water met 


Water pipe 
Water supply 
ete., G. 


Water tube 


mping, J. S. Danley...... . 752,3 
mding mechanism, M. O - 752,519 
bracket, J. Termes..........0006 752,128 
achine, W. J. Garlick...........- 72,303 
attachment, W. J. Bartlett. Sue 
Water closet attachment, P. H. Bacon...... 321 

OF, O. TOU. <ccccicicevevcseas 326 
mute, A. FP. Monnier...... 752,175 

apparatus for cattle, 

“ke 752,155 
boiler, G. E. Turner 102,68 
pparatus, poultry house, ¢ 


Watering a 
er 


Watering ‘appare atus, 


Weather st 
Weather st 
Welding a} 
Wheelbarro 
Whiffletree 
Wick, lamy 


Windmill, ¢ 
Wire or cable stretcher, 
working 
Thomas & 


Wood 


Wrench, M 
Wrench, W 
Wrench, C 


Yarn or thread lubricat« or, Kae 
Yoke, I’. N. > 


Building bk 


Charm or 8 
Collar, W. 
Collar, F. EB 
Flower bex, 
Flower pot, 


Pencil, 


Spoons, 


J. KE. Straker, 


Suspender lt 


Lamp chimney reflector, L. Sepule hre. 36, so, 
lead, BE. L. Schmitz......... 
forks, or similar articles, handle ‘for, 
° 36,794 to 36,706 
sutton piece W. i. Jolneon....-. . 36,797 
TRADE MARKS. 
manufactured from apple cider, 


Beverage 


Morgan- 


Beverages, 
B. Dex 


Boots and shoes, 


Coal, anthrac ite, 
P 


Coffees, 
Cognac, 


Drink, certain bon alcoholic, 8 

cng adheb cha btoe nnd acne ..2 42,077 
Flour, whe at, Ke hie wv Flour Mille Co......... 42,082 
Furniture polish, Mexican Manufacturing Co. 42,083 


Giames play 


Hose supporters, I. B. Kleinert Rubber Co.. 42,061 
Jewelry, certain named, Donley & Co . 42,050 
Lamps, central draft, hisiuimiatig Lamp, Brass 

& Glass Co na ‘ 2,089 
Lotion to be applied to the face and hands, 

Cumalena Manufacturing Co 42,070 
Medicinal preparation fer cure of certain 

named diseases, R. F. Burnbam 42,069 
Metal, babbitt, L. Cohen..... . 42,000 
Metal preductions, certain named, ( hre ome 

Steel Works 42,001 
Oil, olive, Los Ange les Olive Growers Ass’? n 2,081 
Remedies for certain named diseases, W, M 

Starr oes trode ‘ . 42,068 
Rubber footwear, certain named, Banner Rub 

her Co 42,067 
Silk fabrics, York Silk Manufac turing Oe ‘ 

42,02 to 42,004 

Sleda, S. L. Allen 2,002 
Soot destroyers, composition, Gourmet & Co. 42,087 
Suspenders, Weberaft Co ea an 2,065 
Teeth, porcelain, Dentists Supply Co ssa 42,000 
Tobaceo, plug and cut plug chewing, W. A 

Brown Tobaces Co.. . 
Tollet preparations, certain named, R. G 

Kirsch oe Tyee re 
Varnish, spirit, Berry Brothers 42.084, 4 


Welding compounds, 


Whisky, St 


Bader's Foot Relief,"’ for foot relief, H. F 
Bader 10,74 

Den Patch, for cigars, Forest City Cigar 
‘ 10,746 

Dr Antrim 8 Inbalant,’’ for medicine, M. J 
tp 10,742 

lodinized Emulsion, iSNeott.) for an emul 
sion, Dawson Pharmacal Co 10,744 

1” Acadte for olive ail, Acker, Merrall & 
Condit Co hg cian are ha ‘ 10,749 

MehKinley Congh and Cold Cure for medi 
clue, C. OO. Larter 10,743 
Polities,"" for N \. T. Jones 10,741 
Red Ribbon ¢ om, Runkel Bros, 10,748 
Reoson's Best ” Rosen 10,747 

20th Century Steck Food,’ for stock food, 
W. H. Eason 3 ‘ 10,761 

ly pe Soap,’ for saponacecus compounds, 
Type se Co. ‘ (0,762 

Ve ihe st Beef Loaf,’ for beef loaf, Armour 
° . 10,759 

‘Ve ibe rat trisket Beef,’’ for brisket beef 
Armour & Co 10,757 

“Veribest Chicks Loaf, for chicken loaf, 
Armour & Co : 10,754 

*Veribest Devils d Hiam,’’ for deviled ham, 


Armour 
“Veribest I 
& Co 
“Veribest L 

Armour 


“Veribest Potted Ham,"' for potted ham, Ar 

mour & Co . 10,760 
“*Veribest Reant Beef,"" for roast beef, 

Armour : . 10,750 
*Vertbest Smoked Beef,’’ for sliced 

smoked beef, Armour & Co 10,755 
tt goo Veal Loaf,”’ for veal loaf, Armour 

1,753 

sVeribe sat Vienna Sausage,"’ for Vienna sau 

sage, Armour & C@.....ccccccccocs 10,752 

PRINTS 

“Instructions ‘Yankee’ Safety Razor, for 

safety razors, Reichard & Scheuber Manufac 

turing Co P ool 
“Our Footwear Attracts,"’ for shoe , O. Met or- 

mick a 7 
“The Only Third Party Welcomed on These Oc 

casions,’’ for cocoa, Runkel Bros .. 902 
“We have Competition Beat a Mile,”’ for shoes, 

0 MeCormick Sou 
“Womens Artistic Easter PFoot-Wear,"’ for 

shoes, O. MeCormick = SUN 
“You Will Be Surprised,"’ for shoes, O. MeCor 

mick seeee . oe éhorcoretens ae 





of any patent in the foregoing list, or any patent 
in print issued since 1865, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 


Canadian 
ventors for 
going list 
address Mu 


brake, W. D. 
Vehicle braking mechanism, 


Lyons Vinegar Co..... 
composite material for making, ‘Ss. 
ter oecsee 
lea the Rh. L. Ream 
, Postum Cereal Co 
J Meuwly 


Strauss & Co. 


A printed copy 


















O;, Barnes. .....ccccseececs 
Brown 


p. folding, L. 8. 

achine, J. P. Beardsiee 

coin controlled, 

P cvatsveseeddsnetecepaserencess 
Be 


Reet 
bine, P. 
hine, St. 





Yoe 
Louis & Jackson. 







stock, G. Hacker 
rip, G Parker. ...0seee- 
rip, W. H. Etter 
yparatus, Hl. Dieke...... 
w, G. G. Tieman... 


hook, G. D. Hayes.... 
», J. A. Mosher. . 
O. Sylvester .... . oes 
Huerth & Olson. 
machine feeding devic 
Spencer .* eeeeeees 
Wenger 
J. Kerryman....... 
8. Klin 


Lehman.... 


Lear .. 
DESIGNS. 
wk, artificial, H. 8S. Palmer, 
36,804 to 36,806, 
eee article, W. W. Chase 7 
He! ian ie 


oven a esseees ° 36,808, 36, 
renaissance, F. Hinderer. 


hanging, F. Hinderer 









, Virginia Authracite Coal Co. 
Ss i] . 





named 


Parker Bros., 
42,055 to 


ed with cards, 
42,058 


Welding Compound Co 
PMUBS EH COL. ccc es ccscseresceecess 


LA BELS 


2 SEDIML MADUINERY Teas 














& © 10,751 


lam Loaf,” for ham loaf, Armour 
uneh Tongue,” for ‘june h tongue, 


i” Ce; 10,75 





of the specification and drawing 


patents may now he obtained by the tn- 
any of the inventions named in the fore- 
For terms and further partienlare 





on & Co., 361 Broadway, New York. 














Yo 
Experimental & & Model V Work 


St..N.Y. 


NOVELTIES & PATENTED A ARTICLES 
chinery. i: Konlgsiow & Bro. isl Beneca St. Uleveland,0. 
MODELS & EXPERIMENTAL WORK. 

V. BAILLARD, Fox Bidg., Franklin Square, New York. 


Are you fmperentes, Model or Experimenta! 


tentitied 
WHAT WE DO—HOW WE DO IT 


KNICK RBOckeR. M MACHINE WON, Ine., 
butlers sorties 


10-12 
FG. CO., 88 Clin to Be, ane vie i 


MASON’S nolEW PAT. WHIP HOIST 
fue, sere 
m teams. aoe’ destewioa beeeue” 


Manta. by p22 2, 9 PAres, ¢ & CO., Inc. 


























= ie ae 




























How to Secure and How to Hold it 


Valuable hints on how to secure Export . 
Trade sent gratis on request, Address 


EXPORT EXPERT 
Bex 773, New York 


Eas vcnnac ie ne 
ei tanh wa eit oh 

















CONTRACT WORK 
we the highoat 


Rochester, N. Y. 


in wood and 

ves us unexce! 
grade of tine work 
GUNDLACH-MANHATTAN OPT. CO., 


2 








RUBBER STAMP MAKING. — THIS 

describes a st method of 3 
stamps with inex aypasetes. y 
verience in “samp Tatine. One on. 








14) 7 | 20/45) 14 





Sis; eysie 

















7) 

















Each one of the above three lines of figures spelis the name of a great city In the United States. 


This is a brand new puzzle and can be sulved with @ little study, 

ee we have used figures ins 

etc., throughout the entire al pane ANY 

LES YOU MAY SHA 

CH WE ARE GIVING AWAY for ting 
This and other most li 


letters in the alph; 
OUT THESE THREE CIT 
SF e1.000 WHI 


you a. jo in less than one hour of your time 


one of the very best New York mavazines into 
OT WANT ONE CENT O 


every home i 
F YOUR MONEY, 


as follows: There are twenty-sis 
Letter A is 


ling the cit jes instead of letters. 
a” Le ni for us. 


Rave made out the 


names of these oe cities, write them wan * G postal card and send it Sen nhaee 


oem « MAIL, 
names, bat SEIC NrO1T AN b TRY To ¢ 
A copy of this on oA ONTHLY MAGA 


one answering this advertisement. 


Do not delay. 


will hear 

ma Your an care r) og si three 
ine BARE Or zee it tated 
Address 


ve ytd in immediat 


ROBINSON PUBLISHING CO., 24 North ‘wil iiiiam Street, ‘New. New ‘York Clty. 








NTE 


THE WEALTH 
OF Blt. 


PATENT 





PATENT GIV ES you an poses right to your 


invention for a term of seventeen years, 


You can 


sell, lease, mortgage it, assign, portions of it, and 


grant licenses to manufacture under it. 


Our Patent 


system is responsible for much of our industrial progress 


and our success in competing in the markets of the world. 


The value of a successful Patent is in no degree commen- 


surate with the almost nominal cost of obtaining it. 


In 


order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 


only be conducted successfully ,by experts. 


For nearly 


sixty years we have acted as solicitors for thousands of 


clients in all parts of the world. 


Our vast experience en- 


ables us to prepare and prosecute Patent cases and Trade 


Marks at a minimum of expense. 
quality and the rates are the same to rich and poor. 
unbiased opinion freely given. 


Our work is of one 
Our 
We are happy to consult 


with you in person or by letter as to the probable patent- 


ability of your inv ention, 





Hand Book on Patents, Trade ‘Marks, Etc., Sent Free on Application. 





MUNN @ Co.. Solicitors of Patents, 


Branch (Office. 
625 F Street, Washington, D. C, 


361 BROADWAY, Ni NEW YORK. 





Scientific American ~° %:, EBBUABY. 27, 1904. 
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WONDER of the AGE [Pave =e. 


1160 fee Sigh Hind Conteris ndleacy 8 cot trom Gugpontand to raise water 

uv , 
Peat erie on ie ata w:| | Chainless “es 
Du rability, ewe Catalogue No. 6, 


2 
Jackson's 8-step Centrifuges! Pump BYRON srousen eneee um WORKS, - - SAN FRANCISCO, CAL. Bicycles My \ 








be —— 





Equipped with two-speed 
Greg, Conster brake, and . 


C RU A S BE E S$! TO § RECORDING “INSTRUMENTS. dusfion frame 
A 4, iicters, Amperemeters, Wattmeters, and | | All Standard Chain 


FROM M } hermometere make e continudus eecords Model 


y for themselves, 
Prepaneo | R. i. MARTIN it fully guaranteed and 
; pe ome nae Eastern Dept. 
ASBESTOS FIBRE | orrice, st.paut BUILDING lors et mon Chars. ee Hartford 


for Manufacturers use Comvany. Waterbu Conan, 
220 B’way,New York. |  giiven MEDAL PARIS EXPOsrtION. 





























THE WINTON MOTOR CARRIAGE CO., Cleveland, U.S.A. 


Big and Little—Heavy and Light 
Orient Buckboard Gre HARTFORD “Si! 
and DUNLOP "Ntsc Tires 


Stand foremost for Uniform Quality, Honest Construction and 
Durability. That each is the most serviceable tire of its class is 
universally acknowledged by those buyers who desire The Best 
regardiess of cost. and thus consider the question of their needs 
intelligently. Let us advise you regarding the proper size and weight of tire best adapted 
to your requirements Branches in principal cities 


Ghe HARTFORD RUBBER WORKS COMPANY ines, Biayoiee, Toole, 


é* ' HARTFORD CONN CHICAGO 8CA 
ey a. oe “sor Cabetenen entero <b eaty nigeccnaneas aban” OGICAL DOEPAR 
WALTHAM MFG. CO., Waltham, Maas. 

















‘eputation as m 
“carefully sustained in connection with this prodvet) EY POLYTECHNIC INSTI 
cab) Gg) Formerly Parsous Horological 
, ; PEORIA, ILLINOIS 
| LARGEST and BEST 
WATCH SCHOOL In AMERICA 
Pom ey 
school at moderate rates. 


Send tor Catalog of information, — | 


RIFFIN MILL 


579 Mills have been sold the past two years to the following 
Portland ‘Cement Works : — 


Pee Cement Ormro/, Pa, Teas Pe Portland Cement & Lime Co., Dallas, 





























Co., 
Cement Co., Mitel: (|, Ind. 
my gg ah oo, all ton, Ohio. Wabash "Portland Cement Co., Stroh, Ind. 
Sentral Coment Co. Coplay Pe. ‘ia K Portiand Cement Co., ; Yola, Kan. 
N. ae A setae Gisarent Co., Fenton, Mich. 
Cuyage Lake Cement Co., Ithaca, N Penn-Allen Portland Cement Co., Allentown, Pa. 
Portland Cement Co ~ A Ont. Martins Creek Portland Cement Co., Martins 
jusky Portland Cement Co. Syrcnes, Ind. Creek, N. J. 
Portland Cement Co., momen . Mich. Wolverine Portland Cement Co., Coldwater, 
forthern Portland Cement Co., win, ae” ch. 
Bronson Portland Cement 


Co., Bronson, Mich. 
©. A. MEZGER, 203 W. Seth St,, New York eee Bedford, I mood Cement Gonems Co_ Santee Baty Fg 


R8u USE GRINDSTONES P Comeng © ‘ pha Nd "squeal Portland Cement Co., Louis- 


if so. we can seppyy you. Ali sisee Struther,, Ohio. Pellovitte Festinnd Coment Co., Belleville, Ont 
gs et stock. and x ommember, 56 asvaye Portland Cement Co., I edo Portland Cement Co., Manchester, Mich. 


—— ones for all apes That forms an affirmative argument that ought to clinch your orders. 

purposes. ee tor catalogue, Tg g y 

The CLEVELA ra ates co, | Most work and best work in the least time with the least expense make 
the “‘ Griffin Mill” the King Pin of the world. 


. . Wiishire, Cleveland, 0. 
2d Floor, Wiishire. Cleve ee Illustrated catalogue shows what you need, It is free, 


BRADLEY PULVERIZER CO. 


92 STATE STREET, BOSTON, MASS. 











cons 5,000 sq. ft. of BLUE PRINTS i22% 


horsepower, with only «5 \ loaded we wsteht to each horse 
mr bal! 
jog my Da ON a pear ice oe ogy = =} ; phe FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC 8 ove _PRINT MACHINE 
heat BOTH «peed and codurance wherever entered nt ) continuously by Rleotrie t, day or night. | Hand ’ tracing: re Basd by 
i The tension 8 autematic an joes no’ epend on of 7p of any 
$3,000. lroads and United States Government. Patented in United States. Canada and 
Send tov Lostrated deseriptive literature and name of nearest agent. in two sizes, for % and 42-inch tracings. Send for descriptive circular. 
PACKARD MOTOR CAR OW., Dept 5, Detroit. Mich. WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestaut St., Philadelphia. 
Member Associstive of Licensed Automobile Vanufm turers, 
New Yors Agente:—Packsan Moron Can Co., op N, Y., 811-319 W, 
wth Mt , New York Citys 


~ Save Hundreds | SMENET DULL 


of dollars every year by freeing your boiler from scale FPBESt Y: 
with a Dean Boiler Tube Cleaner. 15 to 21 Clinten Street. 


ieee CHARTER 


be Dayle 1 
We'll make a test of this cleaner in your own boilers ‘e poe seo Electra! & ) na GAS and GASOLINE 
absolutely have evento for our booklet, y in feat cae vam iis 
the Botler Room. ior rtables, Hoisvers, Pump- 
<a, & emcee. ESSOP STEEL CO ore, Sawing d Goat Outi, °°" 
218 Washingtes Street, Buffalo, N. Y. M FRS oF €RUCIBLE SHEET ST EE State Your Power Needs. 
os WS STS ON. EA. CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. | 






































Right Size Watch, Nickel Silver, 
7 me eengnes, Se sgtgte for veers 
Dials, epee © 
velar Arabic and Rom: 
& 1 oa and styles of werdbes for 


ELECTRICAL SCIENTIFIC NOVELTIES fii The Now Englend bese: 


L Ww Motor Gas Trains and 8t 
Models of Locomotives, be »ynamos, VS ay Spe 38 res. ns reet 37 & 39 Maiden Lane 


THE CARLISLE & FINCH CO. _ 938 East Cliften Avenue, Cincinnati, Ohie. , 


“NT SUSPENDERS S333 iwe ob oe eee 




















